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1,2-DCPHENYLPYRROLE DERIVATIVES, 
THEIR PREPARATION AND THEIR 
THERAPEUTIC USES 

BACKGROUND TO THE INVENTION 

The present inveniioa relates to a series of new 1,2- 5 
dipheaylpyrrole derivatives wbicfa have valuable analgesic, 
anti-inflammatory, anti-pyretic and anti-aliergic activities 
and have the ability to inhibit the production of Ieukotrienes 
and to inhibit bone resorption, and which are relatively free 
from the side effects which generally result from the admin- 10 
istration of compounds having these kinds of activities. The 
invention also provides methods and compositions using 
these novel compounds as well as processes for their prepa- 
ration. 

Non-steroidal anti-inflammatory drugs (NSAIDs) have 15 
been widely used for clinical purposes for the treatment of 
inflammatory diseases, such as pyrexia, pain and edema. 
However, the adverse effects of these drugs, such as gas- 
trointestinal disorders and renal disorders, present problems 
to any patient who takes the drug for an extended period of 20 
time as well as to older patients. There are two major 
metabolic pathways beginning with the arachidonic acids. 
These are the pathway leading to the production of prostag- 
landins (PG) and the pathway leading to the production of 
Ieukotrienes (LT). ^ 

NSAIDs are believed to act by inhibiting the action of PG 
cyclooxygenase (COX) which is a crucial step in the pro- 
duction of PG from arachidonic acid. It has recently been 
found that two isozymes, called COX-1 and COX-2, are 
present in COX. JQ 

It has been discovered that COX-1 is normally present in 
the stomach, the intestines, the kidneys and other tissues and 
serves to produce PG which functions physiologically, while 
COX-2 is induced by inflammatory cytokines and 
endotoxins, such as IL-1, TNFa, and the like, and is 35 
expressed specifically at an inflammatory site to produce PG 
which functions as a mediator of inflammatory reactions. 
With the discovery of these two isozymes, it was thought 
that anti-inflammatory agents which specifically inhibit 
COX-2 without inhibiting COX-1 would be free from the ^ . 
side effects caused by conventional drugs and could be a 
new type of anti-inflammatory agent. 

On the other hand, it is known that IL-1, TNFa, IL-6 and 
IL-8, the inflammatory cytokines, are produced in 
monocytes, macrophages and synovial cells as a result of 45 
various inflammatory stimulants and influence a number of 
biological processes, such as the production of PG, the 
expression of cell adhesion molecules, the production of 
collagenase -pro tease, the activation of osteoclasts, pyrexia, 
the production of acute phase protein, and chemotactic 50 
activity of leukocytes. 

It is said that these cytokines are associated with the 
progression of various diseases, such as the chronic inflam- 
matory diseases, including chronic rheumatic arthritis. Thus, 
drugs which inhibit cytokine actions are useful as a new type 55 
of anti-inflammatory agent. 

Recently, it has been considered that the prostaglandins, 
synthesised by the osteoblast cells through induction by 
COX-2, activate the osteoclast cells and thus induce bone 
resorption. Accordingly, COX-2 inhibitors are expected to 60 
be useful for the treatment and prophylaxis of diseases 
which are accompanied by or result from bone resorption or 
destruction, such as osteoporosis, rheumatoid arthritis and 
osteoarthritis. 

Leukotrienes, on the other hand, have been demonstrated 55 
to be heavily involved in inflammation, allergy and gastric 
ulcer formatioo- 



-4- 



5,908,858 



Inhibitors of both LT and PG synthesis are therefore 
thought to be more desirable drugs for the treatment and 
prophylaxis of inflammatory diseases. 

Amongst the known 1,2-diphenylpyrrole derivatives hav- 
ing analgesic and antiphlogistic actions, a compound repre- 
sented by the following formula is disclosed in German 
Patent No. 1938904: 



10 



15 



20 



N CH 3 




SONH 2 



25 



This compound is hereinafter referred to as "Compound 
A'*. 

However, this compound is not sufficiently effective, and 
so more effective compounds would be desirable. 



30 



35 



We have now discovered a series of new compounds 
which have the required activity and which do not appear to 
exhibit the side effects of known compounds. Moreover, the 
compounds also surprisingly have the ability to inhibit the 
production of leukotrienes and to inhibit bone resorption, 
both of which are of therapeutic and prophylactic value. 



BRIEF SUMMARY OF THE INVENTION 



40 



45 



It is therefore an object of the present invention to provide 
a series of new compounds which are useful for the 
treatment, prophylaxis and alleviation of pain and inflam- 
mation and which inhibit the production of leukotrienes and 
inhibit bone resorption. 



It is a further, and more specific object of the present 
invention to provide such compounds which are, in general, 
free from or relatively less susceptible to such side effects as 
50 gastrointestinal disturbances. 

Other objects and advantages will become apparent as the 
description proceeds. 



55 



The compounds of the present invention are those com- 
pounds of formula (I) and (II): 



60 



65 




0) 
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3 

-continued 

R 3 R* 

SCM* 1 

wherein: 

R represents a hydrogen atom, a halogen atom or an aikyl 
group having from L to 6 carbon atoms; 

R 1 represents an aikyl group having from 1 to 6 carbon 
atoms, an amino group or a group of formula — NHR°, 20 
where R° represents an alkanoyl group having from 1 
to 25 carbon atoms, an alkoxycarbonyl group having 
from 1 to 6 carbon atoms in the alkoxy part, an 
aralkyloxycarbonyl group in which the aralkyl pan is as 
defined below, an alkanoyloxymethyl group having 25 
from 1 to 6 carbon atoms in the alkanoyl part, an 
alkoxy carbonyloxy methyl group having from 1 to 6 
carbon atoms in the alkoxy part or a (2 -oxo -13- 
dioxolen-4-yl)methyl group which is unsubstituted or 
is substituted at the 5-dioxolen position by an aikyl 30 
group having from 1 to 6 carbon atoms or by an aryl 
group as defined below; 

R 2 represents a phenyl group which is unsubstituted or is 
substituted by at least one substituent selected from the 
group consisting of substituents a and subsrituents P, 35 
defined below; 

R 3 represents a hydrogen atom, a halogen atom or an aikyl 
group which has from 1 to 6 carbon atoms and which 
is unsubstituted or is substituted by at least one sub- 
stituent selected from the group consisting of substitu- 40 
ents a, defined below; 

R 4 represents a hydrogen atom, an aikyl group which has 
from 1 to 6 carbon atoms and which is unsubstituted or 
is substituted by at least one substituent selected from 
the group consisting of substituents a, defined below, a 45 
cyclo aikyl group having froin^3jo_8carbon atoms, an 
aryl group which is as defined below, or an aralkyl 
group which is as defined below; 

said aryl groups have from 6 to 14 ring carbon atoms in $Q 
a carbocyclic ring and are unsubstituted or are substi- 
tuted by at least one substituent selected from the group 
consisting of substituents a and substituents p, defined 
below; 

said aralkyl groups and the aralkyl parts of said aralky- 55 
loxycarbonyl groups are aikyl groups having from 1 to 
6 carbon atoms and which are substituted by at least 
one aryl group as defined above; 

said substituents a are selected from the group consisting 
of hydroxy groups, halogen atoms, alkoxy groups hav- 60 
ing from 1 to 6 carbon atoms and alkylthio groups 
having from 1 to 6 carbon atoms; 

said substituents p are selected from the group consisting 
of aikyl groups which have from 1 to 6 carbon atoms 
and which are unsubstituted or are substituted by at 65 
least one substituent selected from the group consisting 
of substituents a, defined above, alkanoyloxy groups 
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having from I 10 6 carbon atoms, me reap to groups, 
alkanoyithio groups having from 1 to 6 carbon atoms, 
alkylsuliinyl groups having from 1 to 6 carbon atoms, 
cycloalkyloxy groups having from 3 to S carbon atoms, 
5 haloalkoxy groups having from 1 to 6 carbon atoms and 

alkylenedioxy groups having from 1 to 6 carbon atoms; 
and pharmaceuiicaUy acceptable salts thereof. 
The invention also provides a method of treating or 
relieving pain or inflammation in a mammal, which may be 
io human, suffering therefrom by the administration of an 
anti-inflammatory and analgesic compound selected from 
the group consisting of compounds of formula (I) and (II) 
and pharmaceutically acceptable salts thereof. 

The invention also provides a method of inhibiting bone 
*5 resorption in a mammal, which may be human, suffering 
therefrom by the administration of an active compound 
selected from the group consisting of compounds of formula 
(I) and (II) and pharmaceutically acceptable salts thereof. 
The invention also provides a method of inhibiting leu- 
20 kotriene production in a mammal, which may be human, by 
the administration of an active compound selected from the 
group consisting of compounds of formula (I) and (II) and 
pharmaceutically acceptable salts thereof. 

25 DETAILED DESCRIPTION OF THE 

INVENTION 

In the compounds of the present invention, where R 
represents a halogen atom, this may be a fluorine, chlorine, 
bromine or iodine atom, of which the fluorine and chlorine 
30 atoms are preferred and the fluorine atom is most preferred. 

Where R represents an~ alkyl group having from I to 6 
carbon atoms, this may be a straight or branched chain 
group, and examples include the methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, 
isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, 
4-methylpentyl, 3-methylpentyi, 2-methylpentyl, 
1-methylpentyl, 33^imethylbutyl, 2,2-dimethylbutyl, 1,1- 
dimethylbutyl, 1,2-dimethylbutyl, 13-dimethylbutyl, 2,3- 
dimethylbutyl, 2-ethyIbutyl, hexyl and isohexyl groups. Of 
40 these, we prefer those alkyl groups having from 1 to 4 
carbon atoms, preferably the methyl, ethyl, propyl, 
isopropyl, butyl and isobutyl groups, and most preferably 
the methyl group. 
45 Of the above groups and atoms, we prefer that R should 
represent a hydrogen atom, a fluorine atom, a chlorine atom 
or a methyl group, of which the hydrogen atom is most 
preferred. 

Where R 1 represents an alkyl group having from L to 6 

50 carbon atoms, this may be a straight or branched chain 
group, and examples include the methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, 
isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, 
4-methylpentyl, 3-methylpentyl, 2-methylpentyl, 

55 1-methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl, 1,1- 
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3- 
dimethylbutyl, 2-ethylbutyl, hexyl and isohexyl groups. Of 
these, we prefer those alkyl groups having from 1 to 4 
carbon atoms, preferably the methyl, ethyl, propyl, 

60 isopropyl, butyl and isobutyl groups, and most preferably 
the methyl group. 

Where R 1 represents a group of formula — NHR", and 
where R fl represents an alkanoyl group, this is an alkanoy- 
lamino group, which may be a straight or branched chain 

65 group having from 1 to 25 carbon atoms, more preferably 
from 1 to 20 carbon atoms, still more preferably from I to 
6 carbon atoms, and most preferably from I to 4 carbon 
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atoms. Examples of such alkanoylamino groups include the 
formylamino, acetylamino, propionylamino, butyrylamino, 
isobuty ry lamino, pivaloylamino, valerylamino, 
isovalerylamino, hexanoylamino, heptanoylamino, 
octanoylamino, nonanoy lamino , decanoylamino, 5 
undecanoylamino, lauroylamino, tridecanoylamino, 
my ristoy lamino, palmitoy lamino, stearoylamino, 
icosanoy lamino, docosanoylamino and pentacosanoylamiao 
groups, of which those alkanoylamino groups having from 
1 lo 12 carbon atoms are preferred and the acetylamino jq 
group is most preferred. 

Where R 1 represents a group of formula — NHR°, and 
where R a represents an alkoxycarbonyl group having from 
1 to 6 carbon atoms in the alkoxy part, this is an alkoxy- 
carbonylamino group. The alkoxy part may be a straight or 15 
branched chain group having from 1 to 6 carbon atoms. 
Examples of such alkoxycarbonylamino groups include the 
methoxycarbony lamino, ethoxycarbony lamino, 
propoxycarbony lamino, isopropoxycarbony lamino, 
butoxycarbony lamino, isobutoxycarbonylamino, sec- 20 
butoxycarbony lamino, t-bu toxyc a rbouy lamino, 
pentyloxycarbonylamino, isopentyloxycarbonylamino, 
neopentyloxycarbonylamino, 

2- methylbutoxycarbonylamino, 

1- ethylpropoxycarbonylamino, 25 
4-methylpentyloxycarbony lamino, 

3- methylpentyloxycarbony lamino, 

2- methy lpe nty loxy carbon y lam i no, 

1- methylpentyloxycarbony lamino, 3,3- 
dimethylbutoxycarbonylamino, 2,2- 30 
dimethyibutoxycarbonylamino, 1,1- 
dimethylbutoxycarbonylamino, 1,2- 
dimethylbutoxycarbonylamino, 1,3- 
dimethylbutoxycarbonylamino, 2,3- 
dimethylbutoxycarbonylamino, 35 

2- ethylbutoxycarbonylaminoi hexyloxycarbonylamino and 
isohexyloxycarbonylamino groups. Of these, we prefer 
those alkoxycarbonylamino groups having from 1 to 4 
carbon atoms in the alkoxy part, preferably the 
methoxycarbonylamino, ethoxycarbonylamino, 40 
propoxycarbony lamino, isopropoxycarbonylamino, 
butoxycarbonylamino, isobutoxycarbonylamino, sec- 
butoxycarbonylamino and t-butoxycarbonylamino groups, 
and most preferably the methoxycarbonylamino or ethoxy- 
carbonylamino group. 45 

Where R 1 represents a group of formula — NHR", and 
where R a represents an ar alky loxy carbonyl group, the aryl 
part of this group is a carbocyclic aromatic group preferably 
having from 6 to 14 ring carbon atoms, more preferably 
from 6 to 10 ring carbon atoms, and may be substituted or 50 
unsubstituted. If substituted, the substiruents are preferably 
selected from the group consisting of substiruents a and 
substiruents p, defined and exemplified above, and there is 
no particular restriction on the number of such substiruents, 
except such as may be imposed by the number of substitut- 55 
able positions (5 in the case of phenyl groups and 7 in the 
case of naphthyi groups) and possibly by steric constraints. 
Examples of such aryl groups are as given below, but the 
unsubstituted groups; particularly the phenyl group, are 
preferred. The aralkyl group may contain from 1 to 3 such 60 
aryl groups, preferably one aryl group. The alkyl part of the 
aralkyl group may be any of the alkyl groups exemplified 
above in relation to R, but is preferably such a group having 
from 1 to 4 carbon atoms, preferably the methyl, ethyl or 
propyl group, and most preferably the methyl group. The 65 
most preferred aralkyl group is the benzyl group. Specific 
examples of the aralkyloxycarbonylamino groups which 



-8- 



5,908,358 

6 

may be represented by R 1 are the benzyloxycarbonylamino 

1- oaphthyloxycafbooylamino, 

2- aapbtby loxycarbooylamino, o-, m- aad 
p-chiorobenzyloxycarbouylamino, and o- t m- and 

5 p-meihylbenzyloxycarbonylamino groups, of which the 
benzyloxycarbonylamino group is most preferred. 

Where R 1 represents a group of formula — NHR a , and 
where R° represents an aikanoyioxymethyl group, this has 
from 1 to 6 carbon atoms in the alkanoyl part. Examples of 
10 alkanoyl groups are those alkanoyl groups having from 1 to 
6 carbon atoms and included in the alkanoylamino groups 
exemplified above. Specific examples of alkanoyloxymethy- 
lamino groups include the formyloxymcthylamino, 
ace toxy methylamino, propionyloxymethylamino, 
15 butyryloxymethylamino, isobutyryloxymethylamino, 
pivaioyloxymethylamino, valeryloxymethylamino, isov- 
aleryloxymethylamino and hexanoyloxymethylamino 
groups, of which the acetoxymethylamino, 
propionyloxymethylamino, butyryloxymethylamino and 
20 pivaioyloxymethylamino groups are preferred. 

Where R 1 represents a group of formula — NHR*\ and 
where R a represents an alkoxycarbonyloxy methyl group 
having from 1 to 6 carbon atoms in the alkoxy part, the 
alkoxy part may be a straight or branched chain group. 
25 Examples of such alkoxycarbonyloxymethylamino groups 
include the methoxycarbonyloxy methylamino, 
ethoxycarbonyloxymethylamino, 
propoxycarbonyloxy methylamino, 
isopropoxycarbonyloxymethylamino, 
30 butoxycarbonyloxymethylamino, 

isobutoxycarbonyloxymethylamino, sec- 
butoxycarbonyloxymethylamino, 
t-butoxycarbonyloxymethylamino, 
pentyloxycarbonyloxyrnethylamino, 
35 isopentyloxycarbooyloxymethylamino, 
neopentyloxycarbonyloxymethyl amino, 
2-methylbutoxycarbonyloxymethylamino, 

1- ethylpropoxycarbonyloxymethylamino, 
4-methylpentyloxycarbonyloxymethylamino, 

40 3-me thy lpenty loxy carbony loxy methylamino, 

2- methylpentyloxycarbonyloxymethylamino, 

1 - methy lpenty loxycarbonyloxymethylamino, 3,3- 
dimethylbutoxycarbonyloxymethylamino, 2,2- 
dimethylbutoxy carbony loxy methylamino, 1,1- 

45 dimethylbutoxycarbonyloxymethylamino, 1,2- 
dim eth y Ibu to xy carbony loxy methylamino, 1,3- 
dime t hy lbu to xy carbony loxy me thy lam ino, 2,3- 
dimethylbutoxycarbonyloxymethylamino, 

2- ethylbutoxycarbonyloxy methyl amino, 
so hexyloxycarbonylox-methylam ino and 

isohexyloxycarbonyloxy-methylamino groups. Of these, we 
prefer those alkoxycarbonyloxymethylamino groups having 
from 1 to 4 carbon atoms in the alkoxy part, preferably the 
me thoxycarbonyloxymethyl amino, 
55 ethoxycarbonyloxymethylamino, 
propoxycarbonyloxymethylamino, 
isopropoxycarbonyloxymethylamino, 
butoxycarbonyloxymethylamino, 
isobutoxycarbonyloxymethylamino, sec- 
60 butoxycarbonyloxymethylamino and 
t-butoxycarbonyloxymethylamino groups, and most prefer- 
ably the methoxycarbonyloxymethylamino or ethoxycarbo- 
nyloxymethylamino group. 

Where R 1 represents a group of formula — NHR fl , and 
65 where R" represents a (2-oxo-l,3-dioxolen-4-yl)methyl 
group, this is unsubstiruted or is substituted at the 5-dioxolen 
position by an alkyl group having from 1 to 6 carbon atoms 
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or by an aryl group. Examples of such aikyl groups include 
those exemplified above in relation to R, preferably the 
methyl, ethyl or t-butyl group. Examples of such aryl groups 
include those exemplified below in relation to R*\ preferably 
the phenyl group. Specific examples of such (2-oxo-l3- 5 
dioxolen-4-yl)methyl groups include the (2-oxo-l,3- 
dioxolen-4-yl)methyl, (5-methyl-2-oxo-i,3-dioxolen-4-yl) 
methyl, (5-ethyl-2-oxo-l3-<lioxolen-4-yl)methyL (5-t- 
butyl-2-oxo-13-dioxolen-4-yl)methyl and (5-phenyl-2-oxo- 
l,3-dioxolen-4-yl)methyl groups. H> 

Of the above groups and atoms, we prefer that R 1 should 
represent a methyl group, an amino group or an acetylamino 
group, of which the amino group and the acetylamino group 
are most preferred. 

Where R 2 represents a substituted phenyl group, this may 15 
have from 1 to 5 substituents, preferably from 1 to 3 
subsutuents, more preferably 1 or 2 substituents, and most 
preferably 1 substituent. WKeTe^here~is-inore-than one 
substituent, these may be the same as or different from each 
other. The substituents are selected from the group consist- 20 
ing of substituents a and substituents p, defined above and 
exemplified below, more preferably from substituents a 1 
and substituents (5\ defined and exemplified below, and still 
more preferably from substituents a 1 and substituents (3~, 
defined and exemplified below. 

Substituents a 1 are selected from the group consisting of 
halogen atoms, alkoxy groups having from 1 to 4 carbon 
atoms and alkylthio groups having from 1 to 4 carbon atoms. 

Substituents fJ 1 are selected from the group consisting of 3Q 
aikyl groups having from 1 to 4 carbon atoms, alky I groups 
which have from 1 to 4 carbon atoms and which are 
substituted by at least one substituent selected from the 
group consisting of subsutuents a 1 , mercapto groups, 
alkanoylthio groups having from 1 to 4 carbon atoms, 35 
haloalkoxy groups having from 1 to 4 carbon atoms and 
alkylenedioxy groups having from 1 to 4 carbon atoms. 

Substituents p 2 are selected from the group consisting of 
aikyl groups having from 1 to 4 carbon atoms, haloalkyl 
groups having from 1 to 4 carbon atoms, mercapto groups, ^ 
alkanoylthio groups having from 1 to 4 carbon atoms, 
haloalkoxy groups having from 1 to 4 carbon atoms and 
alkylenedioxy groups having from 1 to 4 carbon atoms. 

Where substituent a or substituent a 1 represents a halo- 
gen atom, this may be a fluorine, chlorine, bromine or iodine 45 
atom, of which the fluorine, chlorine and bromine atoms are 
preferred. 

Where substituent a or substituent a 1 represents an 
alkoxy group having from 1 to 6 (or 4) carbon atoms, this 
may be a straight or branched chain group, and examples 50 
include the methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, sec-butoxy, t-butoxy, pentyloxy, isopentyloxy, 
neopentyloxy, 2-methylbutoxy, 1-ethylpropoxy, 
4-methylpentyloxy, 3-methylpentyloxy, 2-methylpentyloxy, 
1-methylpentyloxy, 3,3-dimethylbutoxy, 2,2- 55 
dimethylbutoxy, 1,1-dimethylbutoxy, 1,2-dimethylbutoxy, 
1,3-dimethylbutoxy, 2,3-dimelhylbutoxy, 2-ethylbutoxy, 
hexyloxy and isohexyloxy groups. Of these, we prefer those 
alkoxy groups having from 1 to 4 carbon atoms, preferably 
the methoxy, ethoxy, propoxy, isopropoxy, butoxy, 60 
isobutoxy, sec-butoxy and t-butoxy groups, and most pref- 
erably the methoxy and ethoxy groups. 

Where substiruent a or substituent a 1 represents an 
alkylthio group having from 1 to 6 (or 4) carbon atoms, this 
may be a straight or branched chain group, and examples 65 
include the metbylthio, ethylthio, propylthio, isopropylthio, 
butylthio, isobutyllhio, sec-butylthio, t-butyhhio, pentylthio, 
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isopenty Ithio, neopentylthio, 2-methy Ibuty ithio, 

1- etnylpropylthio, 4-methylpenty ithio, 3-methylpeniylthio, 

2- methy Ipenty Ithio, l-methy Ipentylthio, 3,3- 
dimetby Ibutylthio, 2,2-dimethylbutylthio, 1,1- 

5 dimethylbutylthio, 1,2-dimethy Ibuty Ithio, 1,3- 
dimethy Ibuty Ithio, 2,3-dimethy Ibuty Ithio, 2-ethylbuiyllhio, 
hcxylthio and isohexylthio groups. Of these, we prefer those 
alky Ithio groups having from 1 to 4 carbon atoms, preferably 
the methylthio, ethylthio, propylthio, isopropylthio, 

10 butylthio, isobutylthio, sec-butylthio and t-butylthio groups, 
and most preferably the methylthio and ethylthio groups. 

Where substituent p, substituent p 1 or substituent p 2 
represents an alkyl group having from 1 to 6 (or 4) carbon 
atoms, this may be a straight or branched chain group, and 

15 examples include the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec -butyl, t-butyl, pentyl, isopeniyl, neopentyl, 

2- methylbutyl, 1-ethy Ipropyl, 4-methylpentyl, 

3- methylpentyl, 2-metbylpentyl, l-metbylpentyl, 3,3- 
dime thy Ibuty 1, 2,2-dimethy Ibuty 1, 1,1-dimethylbutyl, 1,2- 

20 dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 
2-ethylbutyl, hexyl and isohexyl groups. Of these, we prefer 
those alkyl groups having from 1 to 4 carbon atoms, 
preferably the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec -butyl and t-butyl groups, and most preferably 

25 the methyl and ethyl groups. Such groups may be unsub- 
stituted or they may be substituted by at least one of 
substituents a (or a 1 ) defined and exemplified above, par- 
ticularly the halogen atoms. Specific examples of such 
haloalkyl groups include the fluoromethyl, difluoromethyl, 

30 trifluoromethyl, 2-fluoroethyl, 2,2-difiuoroethyl, 2,2,2- 
trifluoroethyl, 2,2,2-trichloroethyl, 3-fluoropropyl, 

4- fluorobutyl, chloromethyl, trichloromethyl, iodomethyl 
and bromomethyl groups, of which the fluoromethyl, 
difluoromethyl, trifluoromethyl, 2-fluoroethyl, 

35 3-fluoropropyl, 4-fluorobutyl, chloromethyl, trichlorom- 
ethyl and bromomethyl groups are preferred, and the 
fluoromethyl, difluoromethyl and trifluoromethyl groups are 
most preferred. 

In general, where substituent p, substituent , p 1 or sub- 

40 stiruent p 2 represents a substituted alkyl group, there is no 
particular restriction on the number of substituents, except 
such as may be imposed by the number of substitutable 
positions or possibly by steric constraints. However, we 
normally prefer from 1 to 3 such substituents. 

45 Where substituent p represents an alkanoyloxy group, this 
may be a straight or branched chain group having from 1 to 
6 carbon atoms. Specific examples of alkanoyloxy groups 
include the formyloxy, acetoxy, propionyloxy, butyryloxy, 

SQ isobutyryloxy, pivaloyloxy, valeryloxy, isovaleryloxy and 
hexanoyloxy groups, of which the acetoxy and propionyloxy 
groups are preferred. 

Where substituent p, substituent p 1 or substituent p 2 
represents an alkanoylthio group, this may be a straight or 

55 branched chain group having from 1 to 6 (or 4) carbon 
atoms. Specific examples of alkanoylthio groups include the 
formylthio, acetylthio, propionylthio, butyrylthio, 
isobutyrylthio, pivaloylthio, valerylthio, isovalerylthio and 
hexanoylthio groups, of which those groups having from 1 

' 60 to 4 carbon atoms are preferred, and the acetylthio and 
propionylthio groups are more preferred. 

Where substituent p represents an alkylsulfinyl group 
having from 1 to 6 carbon atoms, this may be a straight or 
branched chain group, and examples include the 

65 methylsulfiny 1, ethy lsulfiny 1, propy lsulfiny I , 
isopropylsulfinyl, butylsulfinyl, isobutylsulfinyl. sec- 
buty Isu lfi nyl , t-butylsulfinyl, pen t y lsu 1 tin y I, 
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isopentylsulfinyl, aeopenty Isulfiny 1, 2- me thy Ibuiy Isulfiny U 



1-ethy Ipropylsulfinyl, 4- me thy Ipcaty Isulfiny 1 
3-methylpeatylsulfinyl, 2-methy lpeaiy isulfiny I, 
1-methyipentylsulfinyL 3,3-dimethylbutylsulfinyl. 2,2- 
dimethylbutyisulfinyl, 1,1-dimethylbutylsulfinyl, 1,2- 5 
dimetbylbutylsulfinyl, 1,3-dimethylbutylsulfinyL 2,3- 
dimethy ibuiy Isulfiny I, 2-ethyibuiylsulfinyl, hexylsulfinyl 
and isohexylsulfinyl groups. Of these, we prefer those 
alky Isulfiny I groups having from 1 to 4 carbon atoms, 
preferably the methylsulfinyl, e thy Isulfiny 1. propylsulfinyU 1Q 
isopropy Isulfiny I, buty Isulfiny I and isobuty Isulfiny 1 groups, 
and most preferably the methylsulfinyl and ethylsulfinyl 
groups. 

Where substituent fi represents a eye 1 o alkyjoxy^gro up , 

this preferably has from 3 to S carbon atoms in a single 15 

caii?ocychcTOgrimd^anrples^ the cyclopropyloxy, 
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cyclohepty- 
loxy and cyclooctyloxy groups, of which the cyclopentyloxy 
and cyclohexyloxy groups are preferred, the cyclopentyloxy 
. group being most preferred. 20 

Where substituent {$, substituent 0 1 or substituent £ 2 
represents a haloalkoxy group having from 1 to 6 (or 4) 
carbon atoms, this may be a straight or branched chain 
group, and examples include the fluoromethoxy, 
difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy, 25 
O 2-chloroethoxy, 2-bromoethoxy, 2,2-difluoroeihoxy, 2,2,2- 

Jj trifluoroethoxy, 2,2,2-trichloroethoxy, 3-fluoropropoxy, 

=^ 4-fluorobutoxy, chloromethoxy, trichloromethoxy, 

~\ iodomethoxy and bromomethoxy groups, of which those 

^ groups having from 1 to 4 carbon atoms are preferred, the 30 

CP fluoromethoxy, difluoromethoxy, trifluoromethoxy, 

fy 2-fluoroethoxy, 2-chloroethoxy, 2-bromoethoxy, 

3- fluoropropoxy, 4-fluorobutoxy, chloromethoxy, trichlo- 
1_ romethoxy and bromomethoxy groups are more preferred, 
%w and the fluoromethoxy, difluoromethoxy and trifluo- 35 
9 romethoxy groups are most preferred. 

Q Where substituent (J, substituent p 1 or substituent P 2 

j. fs represents an alkylenedioxy group having from 1 to 6 (or 4) 

^ carbon atoms, this may be a straight or branched chain 

group, and examples include the methylenedioxy, 40 
U3 ethylenedioxy, trimethylenedioxy, tetramethylenedioxy, 

Q pentamethylenedioxy, hexamethylenedioxy and propylene - 

dioxy groups, of which those groups having from 1 to 4 
^ carbon atoms are preferred, and the methylenedioxy and 

ethylenedioxy groups are more preferred. 45 

Specific preferred examples of R 2 include: the phenyl 
group; phenyl groups having from 1 to 3 substituents 
selected from halogen atoms, C a -C 4 alkyl, alkoxy, 
Cj-C* alkylthio, mercapto, Cj-C* alkanoylthio and Cj-Q 
alkylsulfinyl groups, such as the 4-fluorophenyl, 50 

4- chlorophenyl, 4-bromophenyl, p-tolyl, 4-ethylphenyI, 
4-methoxyphenyl, 4-ethoxyphenyl, 4-methylthiophenyl, 
4-ethylthiophenyl, 4-mercaptophenyl, 4-acetylthiophenyl, 
4-propionylthiophenyl, 4-methylsulfinyIpheayl, 
4-ethylsulfinylphenyl, 3,4-difluorophenyl, 2,4- 55 
difluorophenyl, 3,4-dichlorophenyl, 2,4-dichlorophenyI, 
3,4-dimethylphenyl, 3,4-dimethoxyphenyl, 3-chloro-4- 
fluorophenyl, 3-chloro-4-methoxyphenyl, 3-fluoro-4- 
methoxyphenyl, 3-methyl-4-methoxyphenyl, 3,5-dichloro- 
4-methoxyphenyl and 4-methoxy-3,5-dimethylphenyl 60 
groups; trifluoromethyl-, difluoromethoxy- or 
trifluo romethoxy-substiru ted phenyl groups, such as the 
4-trifluoromethylphenyl, 4-difluoromethoxyphenyl and 
4-trifluoromethoxyphenyl groups; and methylenedioxy- or 

e thy lenedioxy-substi ruled phenyl groups, such as the 3,4- 65 
raethylenedioxyphenyl and 3,4-ethylenedioxyphenyl 
groups. 
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Id the compounds of formula (I) and (II), R 3 represents a 
hydrogen atom, a halogen atom, ao alky I group having from 
1 to 6 carbon atoms or an alley I group having from 1 to 6 
carbon atoms and substituted by at least one substituent 
5 selected from the group consisting of substituents a, and 
preferably by at least one substituent selected from the group 
consisting of substituents a 1 , defined and exemplified 
above, and more preferably by at least one halogen atom. 
Where R 3 represents a halogen atom, this may be a 
10 fluorine, chlorine, bromine or iodine atom. 

Where R 3 represents an alkyl group having from L to 6 
carbon atoms, this may be a straight or branched chain 
group, and examples include the methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, 
15 isopentyl, neopentyl, 2-methylbutyl t 1-ethylpropyl, 
4-methylpentyl, 3-meihy Ipentyl, 2-methylpentyl, 

1- methylpentyl, 33-dimethylbutyl, 2^-dimethylbutyU 1,1- 
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3- 
dimethylbutyl, 2-ethylbutyl, hexyl and isohexyl groups. Of 

20 these, we prefer those alkyl groups having from^JL^ p 4^ 
carbon atoms, preferably^tBe methylT^etfiyl, propyl, 
isopropyl, butyl, isobutyl, sec -butyl and t-butyl groups, and 
most preferably the methyl and ethyl groups. 

Where R 3 represents a substituted alkyl group having 
from 1 to 6 carbon atoms, this may be a straight or branched 
chain group which is substituted by at least one substituent 
selected from the group consisting of substituents a (or a 1 ), 
defined and exemplified above, and particularly by a halo- 
gen atom. Examples of the alkyl part may be as given above 
in relation to the unsubstituted groups. Specific examples of 
such haloalkyl groups include the fluoromethyl, 
difluoromethyl, trifluoromethyl, 2-fluoroethyl, 2,2- 
difluoroethyl, 2,2,2-trifluoroethyl, 2,2,2-trichloroethyl, 
3-fluoropropyl, 4-fluorobutyl, chloromethy 1, 
tricbloromethyl, iodomethyl and bromomethyl groups, of 
which the fluoromethyl, difluoromethyl, trifluoromethyl, 

2- fluoroethyl, 3-fluoropropyl, 4-fluorobutyI, iodomethyl, 
cblorometbyl, tricbloromethyl, bromomethyl, 2-chloroethyl 
and 3-chloropropyl groups are preferred, and the 

40 fluoromethyl, difluoromethyl, trifluoromethyl, 2-fluoroethyl 
and 2-chloroethyl groups are most preferred. 

R 3 preferably represents a hydrogen atom; a halogen atom 
(such as a fluorine, chlorine, bromine or iodine atom); a 
45 methyl group, an ethyl group, a fluoromethyl group, a 
difluoromethyl group, a 2-fluoroethyl group or a 
2-chloroethyl group. 

In the compounds of formulae (I) and (II), R 4 represents 
a hydrogen atom, an alkyl group having from 1 to 6 carbon 
50 atoms, an alkyl group having from 1 to 6 carbon atoms and 
substituted by at least one of substituents a, a cycloalkyl 
group having from 3 to 8 carbon atoms, an aryl group having 
from 6 to 14 carbon atoms, an aryl group having from 6 to 
14 carbon atoms and substituted by at least one of substitu- 
55 ents a or substituents (3 (preferably at least one of substitu- 
ents a 1 , defined and exemplified above, or substituents p 3 , 
defined below and included in the groups exemplified above 
in relation to substituents p), an aralkyl group (having from 
1 to 6 carbon atoms in the alkyl part and from 6 to 14 carbon 
60 atoms, preferably from 6 to 10 carbon atoms, in the aryl part) 
or an aralkyl group (having from 1 to 6 carbon atoms in the 
alkyl part and from 6 to 14 carbon atoms, preferably from 6 
to 10 carbon atoms, in the aryl part) substituted by at least 
one of substituents a or substituents p (preferably at least 
55 one of substituents a 1 or substituents p 3 ). 

Substirueats (3 3 include alkyl groups having from 1 to 6 
carbon atoms, alkyl groups having from 1 to 6 carbon atoms 
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and substituted by at least one of substituents a, and 
cycloalkyloxy groups having from 3 to 8 carbon atoms, all 
as defined and exemplified above. 

In particular, we prefer that R 4 should represent a hydro- 
gen atom, an alkyl group having from 1 to 4 carbon atoms, 5 
an alkyl group having from 1 to 4 carbon atoms and 
substituted by at least one substituent selected from the 
group consisting of substituents of ar, defined below and 
included in the groups exemplified above in relation to 
substituents a, a cycloalkyl group having from 3 to 6 carbon 10 
atoms, an aryl group which is unsubstiruted or is substituted 
by of substituents cr and substituents p*. defined below and 
included in the groups exemplified above in relation to 
substituents p, an aralkyl group which is unsubstiruted or is 
substituted by at least one substituent selected from the *5 
group consisting of substituents a* and substituents p a . 

Substituents a 2 include hydroxy groups, halogen atoms 
and alkoxy groups having from 1 to 6 carbon atoms, all as 
defined and exemplified above. 

Substituents p 4 include alkyl groups having from 1 to 6 "° 
carbon atoms and which are unsubstituted or are substituted 
by at least one halogen atom, and cycloalkyloxy groups 
having from 3 to 8 carbon atoms, all as defined and 
exemplified above. ^ 

Where R 4 represents an alkyl group, this may be a straight 
or branched chain group having from 1 to 6, preferably from 
1 to 4, carbon atoms, and examples include the methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, 
pentyl, isopentyl, aeopentyl, 2-methylbutyl, 1-ethylpropyl, ^ 
4-methylpeatyl, 3-methylpentyl, 2-methy Ipentyl, 
1-methylpentyl, 3,3-dimethylbutyl, 2,2-dimetbylbutyl, 1,1- 
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3- 
dimethylbutyl, 2-ethylbutyl, hexyl and isohexyl groups. Of 
these, we prefer those alkyl groups having from 1 to 4 35 
carbon atoms, preferably the methyl, ethyl, propyl, isopropyl 
and butyl groups, and most preferably the methyl group. 

Where R 4 represents a substituted alkyl group, this may 
be any of the alkyl groups exemplified above, particularly 
the methyl, ethyU propyl, isopropyl, butyl, isobutyl, sec- ^ 
butyl, t-butyl, pentyl or hexyl group. Such groups are 
substituted by one or more of the substituents a defined and 
exemplified above, especially the hydroxy group, alkoxy 
groups having from 1 to 4 carbon atoms and halogen atoms, 
such as the fluorine, chlorine, bromine and iodine atoms. 45 
There is no particular restriction on the number of such 
substituents, except such as may be imposed by the number 
of substitutable positions, and possibly by steric constraints. 
However, in general, from 1 to 3 substituents are preferred. 
In the case of substituents other than halogen atoms, a single 50 
substituent is more preferred. 

Where R 4 represents a cycloalkyl group, this has from 3 
to 8 carbon atoms, and examples include the cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and 
cyclooctyl groups, of which the cyclopropyl, cyclobutyl, 55 
cyclopentyl and cyclohexyl groups are preferred, and the 
cyclopropyl group is most preferred. 

Where R 4 represents an aryl group, this is a carbocyclic 
aromatic group preferably having from 6 to 10 ring carbon 
atoms, for example a phenyl or naphthyl (e.g. 1- or 2- 60 
naphthyl) group. Such a group may be substituted or 
unsubstituted, and, if substituted, the substituents are 
selected from the group consisting of substituents a and 
substituents p, defined and exemplified above. 

Where R 4 represents an aralkyl group, this is an alkyl 65 
group (which may be as defined and exemplified above in 
relation to R), preferably having from t to 4 carbon atoms. 
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which is substituted by, preferably, from 1 to 3 (more 
preferably I) aryl groups, which may be as defined and 
exemplified above. This aralkyl group may be substituted or 
unsubstituted on the aryl part, and, if substituted, the sub- 
5 stituents are selected from the group consisting of substitu- 
ents a and subsume ms [i, defined and exemplified above. 
Specific examples of the unsubstituted groups include the 
benzyl, pheuethyl, 3-phenylpropyl, 4-phenylbutyl, 

1- naphthylmethyl and 2-aaphthylmethyl groups. 
10 Where these aryl and aralkyl groups are substituted, there 

is no particular restriction on the number of such 
substituents, except such as may be imposed by the number 
of substiru table positions (5 in the case of phenyl groups and 
7 in the case of naphlhyl groups) and possibly by steric 
15 constraints. Preferred examples of such substituents include: 
halogen atoms, such as the fluorine, chlorine, bromine and 
iodine atoms; alkyl groups having from 1 to 6 carbon atoms, 
such as the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec -butyl and t-butyl groups; haloalkyl groups having from 
20 i to 6 carbon atoms, such as the fluoromethyl, 
difluoromethyl, trifluoromethyl, chloromethy I, 
trichloro methyl, chlorodifiuoromethyl, 2-fluoromethyl, 

2- chloroethyl, 2-bromoethyl, 2-iodoethyl, 3-fluoropropyl 
and 4-fluoropropyl groups; alkoxy groups having from 1 to 

25 6 carbon atoms, such as the methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isobutoxy, sec-butoxy and t-butoxy 
groups; and cycloalkyloxy groups having from 3 to 8 carbon 
atoms, such as the cyclopropyloxy, cyclobutyloxy, 
cyclopentyloxy, cyclohexyloxy and cycloheptyloxy groups. 
30 Preferred examples of groups which may be represented 
by R 4 include: the hydrogen atom; alkyl groups having from 
FU 1 to 4 carbon atoms, such as the methyl, ethyl, isopropyl, 

M: butyl and isobutyl groups; mono-, di- or tri-halo alkyl groups 

k=f having from 1 to 4 carbon atoms, such as the fluoromethyl, 

^ 35 difluoromethyl, chlorodifiuoromethyl, 

Z_ bromodifluoromethyl, trifluoromethyl, 2- fluoroethyl and 

O 2,2,2-trifluoromethyl groups; the hydroxymethyl group; 

■ H alkoxy methyl groups having from 1 to 4 carbon atoms in the 

e51 alkoxy part, such as the methoxymethyl and ethoxymethyl 

5 2 40 groups; cyclo alkyl groups having- £rom_j^to 6 carbon atoms, 

such as the cyclopropyl, cyclobutyl, cyclopentyhand cyclo- 
Q hexyl groups; the phenyl group; mono- or di-fluorophenyl 

H groups, such as the 4-fluorophenyl and 2,4-difluorophenyl 

^ groups; mono- or di-methoxyphenyl groups, such as the 

45 4-methoxyphenyl and 3,4-dimethoxyphenyl groups; tolyl 
groups, such as the p-tolyl and o-tolyl groups; 
cyclopentyloxy(methoxy)phenyl groups, such as the 

3- cyciopentyloxy-4-methoxyphenyl group; trifluorometh- 
ylphenyl groups, such as the 4-trifluoromethylphenyl group; 

50 the benzyl group; substituted benzyl groups, such as the 

4- methoxybenzyl and 3-cyclopentyloxy-4-methoxybenzyl 
groups; the phenethyl group; naphthyl groups, such as the 
1-naphthyl and 2-aaphthyl groups; and naphthylmethyl 
groups, such as the 1-naphthylmethyl and 2-naphthylmethyl 

55 groups. 

Preferred classes of compounds of the present invention 
are those compounds of formula (I) and (II) and salts thereof 
in which: 

^ (A) R represents a hydrogen atom, a halogen atom or an 
alkyl group having from 1 to 4 carbon atoms. 

(B) R 3 represents a methyl group, an amino group or an 
acetylamino group. 

(C) R 2 represents a phenyl group or a phenyl group which 
65 is substituted by at least one substiruent selected from 

the group consisting of substituents a 1 and substituents 
(J 1 , defined below. 
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substituents a 1 arc selected from the group consisting 
of halogen atoms, alkoxy groups having from I to 4 
carbon atoms and alkylthio groups having from 1 to 
4 carbon atoms; and 

substituents p 1 are selected from the group consisting 5 
of alkyl groups having from 1 to 4 carbon atoms, 
alkyl groups which have from 1 to 4 carbon atoms 
and which are substituted by at least one subsutuent 
selected from the group consisting of substituents a 1 , 
mercapto groups, alkanoylthio groups having from 1 10 
to 4 carbon atoms, haloalkoxy groups having from 1 
to 4 carbon atoms and alkylenedioxy groups having 
from 1 to 4 carbon atoms. 

(D) R 3 represents a hydrogen atom, a halogen atom, an 
alkyl group having from 1 to 4 carbon atoms or a 15 
substituted alkyl group having- from 1 to 4 carbon 
atoms and substituted by at least one subsume nt 
selected from the group consisting of substituents a 1 , 
defined below; substituents a 1 are selected from the 
group consisting of halogen atoms, alkoxy groups -° 
having from 1 to 4 carbon atoms and alkylthio groups 
having from 1 to 4 carbon atoms. 

(E) R* represents a hydrogen atom, an alkyl group having 
from 1 to 4 carbon atoms, a substituted alkyl group 
having from 1 to 4 carbon atoms and substituted by at 
least one substituent selected from the group consisting 
of substituents a, defined above, a cycloalkyl group 
having from 3 to 6 carbon atoms, an aryl group which 
has from 6 to 10 ring carbon atoms and which is 
unsubstituted or is substituted by at least one substitu- 
ent selected from the group consisting of substituents 
a 1 and substituents p 3 , defined below, an ar alkyl group 
having from 1 to 4 carbon atoms in the alkyl part and 
containing at least one aryl group as defined above; ^ 
substituents a 1 are selected from the group consisting 

of halogen atoms, alkoxy groups having from 1 to 4 
carbon atoms and alkylthio groups having from 1 to 
- 4 carbon atoms; and 

substituents p 3 include alkyl groups having from 1 to 6 ^ 
carbon atoms, alkyl groups having from 1 to 6 
carbon atoms and substituted by at least one of 
substituents ct, and cycloalkyloxy groups having 
from 3 to 8 carbon atoms. 
Particularly preferred compounds of the present invention 
are those compounds of formula (I) and salts thereof in 
which R is as defined in (A) above, R 1 is as defined in (B) 
above, R 2 is as defined in (Q above, R 3 is as defined in (D) 
above and R* is as defined in (E) above. 

More preferred classes of compounds of the present 
invention are those compounds of formula (I) and (II) and 
salts thereof in which: 

(F) R represents a hydrogen atom, a fluorine atom, a 
chlorine atom or a methyl group. 

(G) R 1 represents an amino group or an acetylamino 55 
group. 

(H) R 2 represents a phenyl group or a phenyl group which 
is substituted by at least one subsutuent selected from 
the group consisting of substituents a 1 and substituents 
p 2 , defined below, and more preferably with from 1 to 60 
3 of said substituents; 

substituents a 1 are selected from the group consisting 
of halogen atoms, alkoxy groups having from 1 to 4 
carbon atoms and alkylthio groups having from 1 to 
4 carbon atoms; and fi 5 

substituents p 2 are selected from the group consisting 
of alkyl groups having from 1 to 4 carboa atoms. 
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haloaikyl groups having from 1 to 4 carbon atoms, 
mercapto groups, alkanoylthio groups having from 1 
to 4 carbon atoms, haloalkoxy groups having from 1 
to 4 carbon atoms and alkylcnedioxy groups having 
5 from I to 4 carbon atoms. 

(I) R 3 represents a hydrogen atom, a halogen atom, an 
aikyl group having from I to 4 carbon atoms or a 
haloaikyl group having firom I to 4 carbon atoms. 
10 CD R* 1 represents a hydrogen atom, an aikyl group having 
from 1 to 4 carbon atoms, a substituted aikyl group 
having from 1 to 4 carbon atoms and substituted by at 
least one substituent selected from the group consisting 
of substituents a 2 , defined above, a cycloalkyl group 
15 having from 3 to 6 carbon atoms, an aryl group which 
has firom 6 to 10 ring carbon atoms and which is 
unsubstituted or is substituted by at least one substitu- 
ent selected from the group consisting of substituents 
or and substituents p*\ defined below, an aralkyl group 
20 having from 1 to 4 carbon atoms in the alky I part and 
containing at least one aryl group as defined above; 
substituents or include hydroxy groups, halogen atoms 
and alkoxy groups having from 1 to 6 carbon atoms; 
and 

25 substituents fJ 4 * include aikyl groups having from 1 to 6 
carbon atoms and which are unsubstituted or are 
substituted by at least one halogen atom, and 
cycloalkyloxy groups having from 3 to 8 carbon 



30 



atoms. 



Particularly preferred compounds of the present invention 
are those compounds of formula (1) and (II) and salts thereof 
in which R is as defined in (F) above, R 1 is as defined in (G) 
above, R 2 is as defined in (H) above, R 3 is as defined in (I) 
35 above and R* is as defined in (J) above. 

The most preferred classes of compounds of the present 
invention are those in which: 
• (K) R represents a hydrogen atom. 
Of these, particularly preferred compounds of the present 
40 invention are "those compounds of formula (I) and (II) and 
salts thereof in which R is as defined in (K) above, R 1 is as 
defined in (G) above, R 2 is as defined in (H) above, R 3 is as 
defined in (I) above and R* is as defined in (J) above. 
The compounds of the present invention can exist in the 
45 form of various stereoisomers, R and S isomers, depending 
upon the presence of asymmetric carbon atoms. The present 
invention covers both the individual isomers and mixtures 
thereof, including racemic mixtures. 

The compounds of the invention may take up water upon 
50 exposure to the atmosphere to absorb water or to produce a 
hydrate. The present invention covers such hydrates. 
Additionally, certain other solvents may be taken up by the 
compounds of the present invention to produce solvates, 
which also form part of the present invention. 
55 The compounds of the present invention can form salts. 
Examples of such salts include: salts with an alkali metal, 
such as sodium, potassium or lithium; salts with an alkaline 
earth metal, such as barium or calcium; salts with another 
metal, such as magnesium or aluminum; ammonium salts; 
60 organic base salts, such as a salt with methylamine, 
dimethylamine, triethylamine, diisopropylamine, cyclo- 
hexylamine or dicyclohexylamine; and salts with a basic 
amino acid, such as lysine or arginine. 

Specific examples of compounds of the present invention 
65 are those compounds of formula (I) and (II), in which the 
substituent groups are as defined in the respective one of 
Tables I [formula (I)] and 2 [formula (II)]: 
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Id these Tables, the following abbreviations are used: 
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Ac 


acetyl 


Bu 


butyl 


Byr 


butyryt 


iByr 


isobutyryi 


Bz 


benzyl 


Et 


ethyl 


For 


formyl 


Me 


methyl 


Pfa 


phenyl 


Piv 


pivaloyl 


ePn 


cyclopentyl 


Pr 


propyl 


cPt 


cydopropyl 


iPr 


isopropyi 


Pra 


proptonyl 


£Va\ 


isovalcryl 


\W 


valeryl 



TABLE 1 



d. No. 


R 


R 1 


R 2 


R 3 


R* 


1-1 


H 


Me 


Ph 


H 


H 


1-2 


H 


Me 


Ph 


H 


Me 


1-3 


H 


Me 


4-F— Ph 


H 


H 


1-4 


H 


Me 


4-F— Ph 


F 


H 


1-5 


H 


Me 


4-F— Ph 


CI 


H 


1-6 


H 


Me 


4-F— Ph 


Br 


H 


1-7 


H 


Me 


4-F— Ph 


C 


H 


1-8 


H 


Me 


4-F— Ph 


Me 


H 


1-9 


H 


Me 


4-F— Ph 


Et 


H 


1-10 


H 


Me 


4-F— Ph 


Px 


H 


1-11 


H 


Me 


4-F— Ph 


Bu 


H 


1-12 


H 


Me 


4-F— Ph 


CH^F 


H 


1-13 


H 


Me 


4-F— Ph 


CHF 2 


H 


1-14 


H 


Me 


4-F— Ph 


CF, 


H 


1-15 


H 


Me 


4-F— Ph 


H 


Me 


1-16 


H 


Me 


4-F— Ph 


F 


Me 


1-17 


H 


Me 


4-F— Ph 


CI 


Me 


1-18 


H 


Me 


4-F— Ph 


Br 


Me 


1-19 


H 


Me 


4-F— Ph 


I 


Me 


1-20 


H 


Me 


4-F— Ph 


Me 


Me 


1-21 


H 


Me 


4-F— Ph 


Et 


Me 


1-22 


H 


Me 


4-F— Ph 


Pr 


Me 


1-23 


H 


Me 


4-F— Ph 


H 


Et 


1-24 


H 


Me 


4-F— Ph 


H 


Pr 


1-25 


H 


Me 


4-F— Ph 


H 


Bu 


1-26 


H 


Me 


4-F— Ph 


H 


cPr 


1-27 


H 


Me 


4-F— Ph 


H 


Ph 


1-28 


H 


Me 


4-F— Ph 


H 


CH 2 Ph 


1-29 


H 


Me 


4-F— Ph 


H 


CHF 2 


1-30 


H 


Me 


4-F— Ph 


Me 


CHF, 


1-31 


H 


Me 


4-F— Ph 


H 


CF,' 


1-32 


H 


Me 


4-F— Ph 


Me 


CF, 


1-33 


H 


Me 


4-MeO— Ph 


H 


H 


1-34 


H 


Me 


4-MeO— Ph 


H 


Me 


1-35 


H 


Me 


4-C1— Ph 


H 


H 


1-36 


H 


Me 


4-C1— Ph 


H 


Me 


1-37 


H 


Me 


4-Me-Ph 


H 


H 


1-38 


H 


Me 


4-Me-Ph 


H 


Me 


1-39 


H 


Me 


3-C1-4-F— Ph 


H 


H 


1-40 


H 


Me 


>Cl-4-F— Ph 


H 


Me 


1-41 


H 


Me 


3,4-methylenedioxy-Ph 


H 


H 


1-42 


H 


Me 


3,4-methylenedtoxy-Ph 


H 


Mc 


1-43 


H 


Me 


3-Cl-4-MeO— Ph 


H 


H 


1-44 


H 


Me 


3-Cl-4-McO — Ph 


H 


Me 
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TABLE 1 -continued 



Cpd. No. 


R 


R 1 


R 2 


R* 


R* 


1-45 


H 


Me 


4-CF3— Ph 


H 


H 


1-46 


H 


Me 


4-CF3O— Ph 


H 


H 


1-47 


H 


Me 


3-F-J-MeO— Ph 


H 


H 


1-48 


H 


Me 


3-F-l-MeO— Ph 


H 


Me 


1-49 


H 


Me 


3-Me-4-MeO— Ph 


H 


H 


1-50 


H 


Me 


>Me-4-MeO— Ph 


H 


Me 


1-51 


H 


Me 


3,4-diF — Ph 


H 


H 


1-52 


H 


Me 


3,4-<iiF — Ph 


H 


Me 


1-53 


H 


Me 


2,4-diF— Ph 


H 


H 


1-54 


H 


Me 


2,4-diF— Ph 


H 


Me 


1-55 


H 


Me 


3,4-diMe-Ph 


H 


H 


1-56 


H 


Me 


3,4^diMe-Ph 


H 


Me 


1-57 


H 


Me 


3,4-dia— Ph 


H 


H 


1-58 


H 


Me 


3,4-diQ— Ph 


H 


Me 


1-59 


H 


Me 


3,4-di(McO) — Ph 


H 


H 


1-60 


H 


Me 


3,4-di(MeO) — Ph 


H 


Me 


1-61 


H 


Me 


4-F— Ph 


H 


CH,OH 


1-62 


H 


Me 


4-F— Ph 


Me 


CH 2 OH 


1-63 


H 


Me 


4-F— Ph 


H 


CH 2 OMe 


1-64 


H 


Me 


4-MeO— Ph 


H 


CH,OH 


1-65 


H 


Me 


4-MeO— Ph 


H 


CH,OMe 


1-66 


H 


Me 


. 4-a— Ph 


H 


CH,OH 


1-67 


H 


Me 


4-a — Ph 


H 


ai 2 OMe 


1-63 


H 


Me 


4-Me-Ph 


H 


CH,OH 


1-69 


H 


Me 


4-Me-Ph 


H 


OI 2 bMe 


1-70 


H 


NH, 


Ph 


H 


H 


1-71 


H 


NH, 


Ph 


H 


Me 


1-72 


H 


NH, 


Ph 


Me 


H 


1-73 


H 


NtU 


4-F— Ph 


H 


H 


1-74 


H 


NH, 


4-F— Ph 


H 


Me 


1-75 


H 


NH, 


4-F— Ph 


CI 


Me 


1-76 


H 


NH^ 


4-F— Ph 


Me 


H 


1-77 


H 


NH 2 


4-F— Ph 


H 


Et 


1-78 


H 


NH, 


4-F— Ph 


H 


Pr 


1-79 


H 


NH 2 


4-F— -Ph 


H 


Bu 


1-80 


H 


NH, 


4-F— Ph 


H 


cPt 


1-81 


H 


NH 2 


4-F— Ph 


H 


Ph 


1-82 


H 


NH 2 


4-F— Ph 


H 


01 2 Ph 


1-83 


H 


NH 2 


4-F— Ph 


H 


CHF, 


1-84 


H 


NH 2 


4-F— Ph 


H 


CF 3 


1-85 


H 


NH 2 


4-MeO-^h 


H 


H 


1-86 


H 


NH 2 


4-MeO— Ph 


H 


Me 


1-87 


H 


NHj 


4-MeO— Ph 


H 


Bu 


1-88 


H 


NH, 


4-MeO— Ph 


Me 


H 


1-89 


H 


NH 2 


4-EtO— Ph 


H 


H 


1-90 


H 


NH 2 


4-EtO— Ph 


H 


Me 


1-91 


H 


NH, 


4-EtO— Ph 


Me 


H 


1-92 


H 


NH 2 


4-PrO— Ph 


H 


Me 


1-93 


H 


NH 2 


4-MeS— Ph 


H 


H 


1-94 


H 


NH 2 


4-MeS— Ph 


H 


Me 


1-95 


H 


NH 2 


4-MeS— Ph 


Me 


H 


1-96 


H 


NH 2 


4-a— Ph 


H 


H 


1-97 


H 


NH 2 


4-a— Ph 


H 


Me 


1-98 


H 


NH 2 


4-a— Ph 


Me 


H 


1-99 


H 


NH, 


4-Me-Ph 


H 


H 


1-100 


H 


NH 2 


4-Me-Ph 


H 


Me 


1-101. 


H 


NH, 


4-Me-Ph 


Me 


H 


1-102 


H 


NH 2 


3-a-4-F— Ph 


H 


H 


1-103 


H 


NHj 


3-a-4-F— Ph 


H 


Me 


1-104 


H 


NH 2 


3-a-4-F— Ph 


Me 


H 


1-105 


H 


NH 2 


3,4- cncthy ienedioxy-Ph 


H 


H 


1-106 


H 


NH, 


3,4- methy ienedioxy-Ph 


H 


Me 


1-107 


H 


NH 2 


3-a-4-MeO— Ph 


H 


H 


1-108 


H 


NH 2 


3_a-4-MeO— Ph 


H 


Me 


1-109 


H 


NH 2 


3-a-4-McO — Ph 


Me 


H 


1-110 


H 


NH 2 


4-CF 3 — Ph 


H 


H 


1-111 


H 


NH 2 


4-CF,0— Ph 


H 


H 


1-112 


H 


NH, 


3-F^-MeO— Ph 


H 


H 


1-113 


H 


NH 2 


3-F-4-MeO— Ph 


H 


Me 


1-114 


H 


NH 2 


3-F-4-MeO— Ph 


Me 


H 


1-115 


H 


NH, 


3-Me-4-MeO — Ph 


H 


H 


1-116 


H 


NH, 


3-Me-4-McO — Ph 


H 


Me 


1-117 


H 


NH 2 


3-Me-4-MeO — Ph 


Me 


H 


1-118 


H 


NH, 


3,4-diF— Ph 


H 


H 


1-119 


H 


NH, 


3,4-diF— Ph 


H 


Me 


1-120 


H 


NH, 


3,4-diF— Ph 


Me 


H 


1-121 


H 


NH, 


2,4-diF— Ph 


H 


H 
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TABLE 1 -continued 







R* 


R 2 


R J 


R* 


1-122 


H 


NH, 


2,4-diF— Ph 


H 


Me 


1-123 


H 


NH, 


2,4-diF— Ph 


Me 


H 


1-12* 


H 


nh 2 


3,4-diMe-Ph 


H 


H 


1-125 


H 


sal 


3,4-diMe-Ph 


H 


Me 


1-126 


H 




3,4-diMe-Ph 


Me 


H 


1-127 


H 


nh! 


2,4-diO— Ph 


H 


H 


1-12S 


H 




2,4-dia— ?h 


H 


Me 


1-129 


H 




2,4-diO— Ph 


Me 


H 


1-130 


H 




3,4-dia— Ph 


H 


H 


1-131 


H 


NH 2 


3,4-dia— Ph 


H 


Me 


1-132 


H 


NH 2 


3,4-diO— Ph 


Me 


H 


1-133 


H 


NH, 


3,4-di(MeO>— Ph 


H 


H 


1-134 


H 


NH 2 


3,4-di(MeO)— Ph 


H 


Me 


1-135 


H 


nh! 


4-F — Ph 


H 


CH 2 OH 


1-136 


H 


nh! 


4-F— Ph 


H 


04,0 Mc 


1-137 


H 


NH 2 


4-MeO— Ph 


H 


ch\oh 


1-138 


H 


NH 2 


4-MeO— Ph 


H 


aj 2 oMe 


1-139 


H 


NH, 


4-a— Ph 


H 


CH,OH 


1-140 


H 


NH, 


4-a— Ph 


H 


Oi,OMc 


1-141 


H 


NH 2 


4-Me-Ph 


H 


CH,OH 


1-142 


H 


NH^ 


4-Me-Ph 


H 


CH,OMc 


1-143 


H 


NH 2 


4-Et-Ph 


H 


H 


1-144 


H 


NH 2 


4-Et-Ph 


H 


Me 


1-145 


H 


NH, 


4-Et-Ph 


Me 


H 


1-146 


H 


NH 2 


2,4,6-triMe-Ph 


H 


Me 


1-147 


H 


NH, 


4-McO — Ph 


a 


H 


1-148 


H 


NH 2 


4-McO — Ph 


Br 


H 


1-149 


H 


NH 2 


4-MeO— Ph 


a 


Me 


1-150 


H 


NH 2 


2-F-4-0— Ph 


H 


Me 


1-151 


H 


NH 2 


4-EtO— Ph 


a 


H 


1-152 


H 


NH 2 


4-MeS— Ph 


a 


H 


1-153 


H 


NH 3 


4-McSO — Ph 


H 


Me 


1-154 


H 


NH 2 


4-EtS— Ph 


H 


Me 


1-155 


H 


NH 2 


2,4-dia— Ph 


a 


H 


1-156 


H 


NH 2 


4-SH— Ph 


H 


Me 


1-157 


H 


NH 2 


4-AcS — Ph 


H 


Me 


1-158 


3-F 


NH 2 


4-MeO— Ph 


H 


Me 


1-159 


3-F 


NH 2 


4-EtO— Ph 


H 


Me 


1-160 


>P 


NH 2 


3,4-diMe-Ph 


H 


Me 


1-161 


3-F 


NH 2 


4-a— Ph 


H 


Me 


1-162 


3-F 


NH 2 


4-F— Ph 


H 


Me 


1-163 


3-F 


NH 2 


4-SH— Ph 


H 


Me 


1-164 


3-F 


NH 2 


4-MeS— Ph 


H 


Me 


1-165 


3-F 


NH 2 


4-EtS— Ph 


H 


Me 


1-166 


3-F 


NH 2 


4-AcS — Ph 


H 


Me 


1-167 


3- Me 


NH 2 


4-McO — Ph 


H 


Me 


1-168 


3- Me 


NHj 


4-EtO— Ph 


H 


. Me 


1-169 


3-Mc 


NH, 


3 f 4-dLMe-ra 


H 


Me 


1-170 


3-Mc 


NH 2 


a m ph 

^t-^-i ■ rn 


jj 


Me 


1-171 


3- Me 




4_p pjj 


H 


Me 


1-172 


3- Me 


NH 2 


A_V|-C— PV, 


£1 


Me 


1-173 


3-F 


NHFor 


4-MeS— Ph 


H 


Me 


1-174 


3-F 


NHAc 


4-MeS— Ph 


jj 


Me 


1-175 


3-F 


NHPra 




H 


Me 


1-176 


3-F 


[NrLDyr 


4-MeS— Ph 


H 


Me 


1-177 


3-F 




4_MeS Ph 


H 


Me 


1-178 


3-F 


NHVai 


4-MeS— Ph 


H 


Me 


1-179 


3-F 


nets vai 


4-MeS— Ph 


H 


Me 


1-180 


3-F 


NHPiv 


4-MeS— Ph 


H 


Me 


1-181 


3-F 


NH(MeOCO) 


4-MeS— Ph 


H 


Me 


1-182 


3-F 


NH(EtOCO) 


4-MeS— Ph 


H 


Me 


1-183 


3-F 


NH(BzOCO) 


4-MeS— Ph 


H 


Me 


1-184 


3-F 


NH(AcOCH^) 


4-MeS — Ph 


H 


Me 


1-185 


3-F 


NH(PrnOCH,) 


4-MeS— Ph 


H 


Me 


1-186 


3-F 


NH(McOCOOCH,) 


4-MeS — Ph 


H 


Me 


1-187 


3-F 


NH(EtOCOOCH,) 


4-MeS — Ph 


H 


Me 


1-188 


3-F 


NHj(5-Mc-2^xo-l> 
dioxolen-4-yl)CH,J 


4-MeS — Ph 


H 


Me 


1-1S9 


3-F 


NHK5-Ph-2-oxo-l,3 
dioxotea-4-yl)CH 2 ] 


4-MeS— Ph 


H 


Me 
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TABLE 2 



«L So, 


R 


R l 


r>2 

K. 


o J 

R 


K 


2-1 


rt 


Mc 


Ph 


n 


H 


2-2 


H 


Me 


Pb 




Me 


2-3 


H 


\lc 


4_p pjj 


(4 




2-4 


H 


Mc 


4_p pjj 


p 


H 


2-5 


H 


iVJC 


4_p ph 


Cl 


H 


2-6 


H 


Mc 


4-F— Ph 


Br 


H 


2-7 


H 


iYIC 


4-F— Ph 


[ 


H 


2*5 


H 


Mc 


4-F— -Ph 


Me 




2-9 


H 


Mc 


4-F— Ph 


Et 


H 


2-10 


H 


Mc 


4-F— -Ph 


Pr 




2-11 


H 


MC 


4-F— Ph 




Me 


2-12 


M 


Me 


4_p 




Et 


2-13 


H 


Me 


4-F— — Ph 


H 


Pr 


2*14 


H 


Mc 


4-F— Ph 




Bu 


2-15 


H 


Mc 


4-F— Ph 




cPt 


2-16 


H 


Me 


4_p pjj 




Ph 


2-17 


H 


Me 


4_p ph 




CHiPh 


7 1Q 


LI 

tl 


Me 


4_p ph 


H 






rt 


Me 


4_p ph 


H 


CF«" 


2-20 


H 


iwe 


A Mcfl P\ 




H 


2-21 


H 


Me 


^ W— i^V Pi. 

^ivlCv/ - — Tu 


Me 




2-22 


H 


Me 




pj 


Me 


2-23 


H 


Me 


/"i nu 

■ ■ rn 


III 


1^ 


2-24 


H 


Me 


't CI Ph 


Me 




2-25 


H 


Me 


*riVlC-ru 




14 


2-26 


H 


Me 


*»-Me-rQ 


MC 


f4 


2-27 


H 


Me 


4-Me-Ph 




Me 


2-28 


H 


Me 


3 -Cl • 4- F Ph 




14 


2-29 


H 


Me 


r — rn 




Me 


2-30 


H 


Me 


3 ,4- niethy le ncdioxy- Ph 




[4 


2-31 


H 


Mc 


j ,*r- mc my i c ucuiu a y c u 




Me 


2-32 


H 


Me 




H 


H 


2-33 


H 


Me 






Me 


2-34 


H 


Me 


^ CF 3 Ph 




14 


2-35 


H 


Me 








2-36 


H 


Me 




(j 




7 11 


tx 

Cl 


Me 


4-CHF 2 0 Ph 


Me 


H 


7 


ry 
IT 


Me 


3 F 1 McO Ph 


H 


H 




IT 

Cl 


Me 


3 F 4 McO Ph 


H 


Me 


2-40 


H 


Me 






14 


2-41 


H 


Me 




jj 


Me 


2-42 


H 


Me 


3 4-diF— Ph 


H 


14 




tl 


Me 


3 4-diF— -Ph 


H 


Me 




Cl 


Me 


2, 4-diF— Ph 








IT 

Cl 


Me 


2,4-diF— -i Ph 


H 


Me 


2-46 




Me 


3,4-diMe-Ph 


H 


H 


2-47 


H 


Me 


3,4-diCl — Ph 


H 


H 


2-48 


jj 


Me 


3,4-diCl Ph 


H 


Me 


2-49 


-4 


Me 


3,4-di(MeO)— Ph 


H 


H 


2-50 




Me 


3 > 4-di(MeO) Ph 


H 


Me 




tl 


Me 


4_p ph 


H 


CH-.OH 




ri 


Me 


4-F Ph 


H 


CH 2 OMc 




Cl 


Me 


4-MeO Ph 


H 


CH 2 OH 


2-54 


-4 


Me 


4-MeO Ph 


H 


CH 2 OMe 


2-55 


-4 


Me 


4_Ci ph 


H 


Crl,OH 


7 


tl 


Me 


4-C1— ph 


H 


CH-^OMc 


7.^7 
AO / 


Cl 


Me 


4-Me-Ph 


H 


CH 2 OH 




IT 

Cl 


Me 


4-Me-Ph 


~ H 


CH 2 OMe 


2-59 


IT 
tl 


NHj 


ph 


H 


H 




Cl 


NH-» 


Ph 


H 


Me 


2-61 


Cl 


hJXJ~ 

rtcij 


Ph 


Me 


H 


7 A7 


IT 

IT 


NH-» 


4-F ph 


H 


H 




J4 


NH-. 


4-F Ph 


H 


Me 


2-64 


H 


ntij 


4-F— Ph 


Me 


14 


2-65 




NH-» 


4-F — Ph 


H 


Et 


2-66 


H 


NH^ 


4-F— Ph 


H 


Pr 


2-67 


H 


EfH 2 


4-F— Ph 


H 


Bu 


2-68 


H 


NH 2 


4-F— Ph 


H 


cPr 


2-69 


H 


NH, 


4-F— Ph 


H 


Ph 


2-70 


H 


NH, 


4-F— Ph 


H 


CH,Ph 


2-71 


H 


NH, 


4-F— Ph 


H 


Ctff, 


2-72 


H 


N>-U 


4-F— Ph 


H 


CF 3 " 


2-73 


H 


NTH, 


4-MeO— Ph 


H 


H 


2-74 


H 


ISTH, 


4-MeO— Ph 


H 


Me 


2-75 


H 


NH 2 


4-MeO— Ph 


H 


Et 


2-76 


H 


NH- 


4- McO — Ph 


Me 


H 


2-77 


H 


NH, 


4-EtO— Ph 


H 


H 
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TABLE 2 -continued 



Cpd. No. 


R 




R 2 


R J 


R* 


2-78 




NH- 


4-EtO — Rh 


H 


Me 




(1 


NH-* 


4-EtO — ?h 


Me 


H 


"> -SO 




NH- 


4-PrO — Ph 


H 


Me 


2-81 


H 


NH^ 


4-MeS — Ph 


H 


H 


i-fSZ 




nhI 


4-McS — Ph 


H 


Me 


2*83 




NH^ 


4-MeS — Ph 


Me 


H 


-J OA 




NH*. 


4-C1 — Ph 


H 


H 






NH^ 


4-Ci — Ph 


H 


Me 


2-86 




NH^ 


4-C1 — Ph 


Me 


H 


2-87 




nhZ 


4-Me-Ph 


H 


H 








4-Mc-Ph 


Me 


H 




H 


nhZ 


4-Me-Ph 


H 


Me 


-7 on 


rt 


NH-. 


4-Et-Ph 


H 


H 


A-vi 




NH^ 


4-Et-Ph 


H 


Me- 


''-92 




NH, 


4-Et-Ph 


Me 


H 


^-93 




nhZ 


4-iPr-Ph 


H 


Me 


2-94 




NH^ 


3-CI-4-F — Ph 


H 


H 






NH 2 


3-O-4-F — Ph 


H 


Me 


"? Of* 




nn 2 


3-CI-4-F — Ph 


Me 


H 


z-f ' 




NH-. 


3 ,4- in e thy I c ned ioxy- Ph 


H 


H 


2-98 


rt 


NH^ 


3 f 4" in e thy Ic ocd 1 ox y * Ph 


H 


Me 




H 


NH~ 


3-CI-4- McO — Ph 


H 


H 


2-100 




NH^ 


3-Cl-4-MeO — Ph 


H 


Me 


<j mi 
Z-IUJ 


rt 


NH, 


3-Cl-4-McO Ph 


Me 


H 




rt 


NH-> 


4-CF3 Ph 


H 


Me 




jj 


NH 2 


4-CHF.O — Ph 


H 


Me 


2-1 04 




NH, 


4-CF3O — Ph 


H 


Me 


2-105 




NH^ 


2-F-4-iMeO — Ph 


H 


Me 


2-106 




NH 2 


3-F-4-MeO— Ph 


H 


Me 




rt 


NH 2 


3-F-4-MeO — Ph 


Me 


H 




it 


NH, 


3-Me-4-MeO — Ph 


H 


H 


2-109 


j| 




3_Mc-4-MeO — Ph 


H 


Me 


t* nn 

i-lJU 


rt 


nh" 


3-Me-4-MeO — Ph 


Me 


H 




jj 


NH2 


3,4-diF — Ph 


H 


H 




jj 


NH, 


3,4-diF — Ph 


H 


Me 


2-113 


(] 


nh! 


3,4-diF — Ph 


Me 


H 


2-114 




NH2 


2,4-diF — Ph 


H 


H 


2-115 




NH, 


2,4-diF — Ph 


H 


Me 


2-116 


fj 


NH 2 


2,4-diF — Ph 


Me 


H 


2-117 


H 


NH, 


3,4-diMe-Ph 


H 


H 


2-118 


H 


nh! 


3,4-diMe-Ph 


H 


Me 


2-119 




NH 2 


3,4-diMe-Ph 


Me 


H 


2-120 




NH, 


2,4-diQ — Ph 


H 


H 


2-121 




NH2 


2,4-diCl — Ph 


H 


Me 


2-122 




NH 2 


2,4-diCl — Ph 


Me 


H 


2-123 






3,4-diQ — Ph 


H 


H 


2-124 


H 




3,4-diQ — Ph 


H 


Me 


- 2-125 


H 


NH 2 


3,4-diQ— Ph 


Me 


H 


2-126 


(] 


NH, 


3,4-di(McO)— Ph 


H 


H 


2-127 




NH* 


3,4-di(McO) — Ph 


H 


Me 


2-128 


jj 


NH2 


4-F— Ph 


H 


CHjOH 


2-129 




NH 2 


4-F— Ph 


H 


CH-OMe 


2-130 


(j 


NH 2 


4-MeO — Ph 


H 


CH 2 OH 


2-131 




NH 2 


4-McO — Ph 


H 


CH,OMe 


2-132 




NH, 


4-CI— Ph 


H 


CH,OH 


2-133 




NH 2 


4-CI — Ph 


H 


CH^OMe 


2-134 


H 


NH, 


4-Me-Ph 


H 


CH 2 OH 


2-135 


H 


NH* 


4-Me-Ph 


H 


CH 2 OMe 


2-136 


H 


NHj 


3,5-diCl-4-MeO— Ph 


H 


Me 


2-137 




NH, 


3^-diMe-4-MeO — Ph 


H 


Me 


2-138 


(1 


nh" 


2>dia — Ph 


H 


Me 


2-139 




NH* 


3,5-diCl — Ph 


H 


Me 


2-140 




nh" 


2,44-triMe-Ph 


H 


Me 


2-141 




NH! 


3-cPnO-4-MeO — Ph 


H 


Me 


2-142 




NH 2 


3_CF 3 _4_a — Ph 


H 


Me 


2-143 


H 


NH 2 


3.F-4-Me-Ph 


H 


Me 


2-144 


H 


NH, 


3-Me-4-a— Ph 


H 


Me 


2-145 


H 


NH, 


2,4-dLMe-Ph 


H 


Me 


2-146 


H 


NH, 


4-OH— Ph 


H 


Me 


2-147 


H 


NH. 


33-diMe-Ph 


H 


Me 


2-148 


H 


NHAc 


4-MeO— Ph 


H 


Me 


2-149 


H 


NHAc 


3,4-dLMe-Ph 


H 


Me 


2-150 


H 


NH. 


4-MeO— Ph 


H 


3-cPnO-4-MeO 


2-151 


H 


NH. 


4-MeSO — Ph 


H 


Me 


2-152 


3-F 


NH, 


4-McO — Ph 


H 


Me 


2-153 


3-F 


NH. 


4-EiO— Ph 


H 


Me 


2-154 


3-F 


NH. 


3 f 4-diMc-Ph 


H 


Me 
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TABLE 2 -continued 



Cpd. No. 


R 


R* 


R 2 


R 3 


R* 


2-155 


3-F 


NH, 


4-C1 — Ph 


H 


Me 


2-156 


3-F 


SH 2 


4-F — Ph 


H 


Me 


2-157 


3-F 




4-SH — Ph 


H 


Me 


2-158 


3-F 


nh. 


4-MeS — Ph 


H 


Me 


2-159 


3-F 


NH, 


4-EtS— Ph 


H 


Me 


2-160 


3-F 


NH, 


4-AcS — Ph 


H 


Me 


2-161 


3-Me 


NH, 


4-McO — Ph 


H 


Me 


2-162 


3-Mc 


NH, 


4-EtO — Ph 


H 


Me 


2-163 


3-Me 


NH-. 


3,4-diMe-Ph 


H 


Me 


2-164 


3-Me 


NH, 


4-McS — Ph 


H 


Me 


2-165 


H 


NHFor 


4-MeO — Ph 


H 


Me 


2-166 


H 


NHPra 


4-MeO — Ph 


H 


Me 


2-167 


H 


NHBvr 


4-MeO — Ph 


H 


Me 


2-168 


H 


NHiByr 


4-McO — Ph 


H 


Me 


2-169 


H 


NHVal 


4-MeO — Ph 


H 


Me 


2-170 


H 


NH/Val 


4-McO— Ph 


H 


Me 


2-171 


H 


NHPiv 


4-MeO — Ph 


H 


Me 


2-172 


H 


NK(McOCO) 


4-McO — Ph 


H 


Me 


2-173 


H 


NH(EtOCO) 


4-MeO — Ph 


H 


Me 


2-174 


H 


NH(BzOCO) 


4-McO — Ph 


H 


Me 


2-175 


H 


NH(AcOCHi) 


4-MeO — Ph 


H 


Me 


2-176 


H 


NHCPrnOCH^) 


4-MeO— Ph 


H 


Me 


2-177 


H 


NHCMeOCOOCH^) 


4-MeO — Ph 


H 


Me 


2-178 


H 


NHCEtOCOOCH^) 


4-McO — Ph 


H 


Me 


2-179 


H 


NHt(5-Me-2-oxo-lJ- 
dioxolen-4-yl)CH,] 


4-McO — Ph 


H 


Me 


2-180 


H 


NHl(5-Ph-2-oxo-13- 
dioxolcn-4-yOCHj 


4-McO — Ph 


H 


Me 


2-181 


H 


NHFor 


4-EtO — Ph 


H 


Me 


2-182 


H 


NHAc 


4-EtO — Ph 


H 


Me 


2-183 


H 


NHPrn 


4-EtO — Ph 


H 


Me 


2-184 


H 


NHByr 


4-EtO — Ph 


H 


Me 


2-185 


H 


NHiByr 


4-EtO— Ph 


H 


Me 


2-186 


H 


NHVal 


4-EtO — Ph 


H 


Me 


2-187 


H 


NHfVal 


4-EtO— Ph 


H 


Me 


2-188 


H 


NHPiv 


4-EtO — Ph 


H 


Me 


2-189 


H 


NH(MeOCO) 


4-EtO — Ph 


H 


Me 


2-190 


H 


NH(EtOCO) 


4-EtO — Ph 


H 


Me 


2-191 


H 


NHfBzOCO) 


4-EtO — Ph 


H 


Me 


2-192 


H 


NHCAcOCH^) 


4-EtO— Ph 


H 


Me 


2-193 


H 


NH(PrnOCH 2 ) 


4-EtO — Ph 


H 


Me 


2-194 


H 


NHCMcOCOOCHj) 


4-EtO — Ph 


H 


Me 


2-195 


H 


NH(EtOCOOCH^) 


4-EtO — Ph 


H 


Me 


2-196 


H 


NHl(5-Me-2-oxo-l,3- 
dioxolen-4-y l)CHj 


4-EtO — Ph 


H 


Me 


2-197 


H 


NH((5-Ph- 2-OXO-13- 
dioro Icn-4-y OCHj 


4-EtO — Ph 


H 


Me 


2-198 


H 


NMFor 


3,4-diMe-Ph 


H 


Me 


2-199 


H 


NHPrn 


3,4-diMe-Ph 


H 


Me 


2-200 


H 


NHByr 


3,4-aiMe-Pn 


H 


Me 


2-201 


H 


NHiByr 


3,4-diMe-Ph 


H 


Me 


2-202 


H 


NHVal 


■» A ~J 11 A _ tit 

3,4-diMe-rb 


H 


Me 


2-203 


H 


NH/Val 


3,4-diMe-Ph 


H 


Me 


2-204 


jj 


NHPiv 


3 4-dfMe-Ph 


H 


Me 


2-205 


H 


NH(MeOCO) 


3,4-diMe-Ph 


H 


Me 


2-206 


H 


NH(EtOCO) 


3,4-diMe-Ph 


H 


Me 


2-207 


H 


NH(BzOCO) 


3,4-diMe-Ph 


H 


Me 


2-208 


H 


NH(AcOCHt)" 


3,4-diMe-Ph 


H 


Me 


2-209 


H 


NHCPrnOCHj) 


3,4-diMe-Ph 


H 


Me 


2-210 


H 


NHCMeOCOOCHj) 


3,4-diMe-Ph 


H 


Me 


2-211 


H 


NHCEtOCCXXrHj) 


3,4-diMe-Ph 


H 


Me 


2-212 


H 


NHtCS-Me-I-oxo-l^ 
dioxolca-4- y l)CH 2 ] 


3,4-diMe-Ph 


H 


Me 


2-213 


H 


NHl(5-Ph-2-oxo-13- 
dioxolen-4-yl)CH;J 


3,4-diMe-Ph 


H 


Me 



Of the compounds listed above, particularly preferred ^ 
specific compounds are: 

(1) 3-Methyl-2-(4-methyIphenyl)-l-(4-sulfamoylphenyl) 
pyrrole 

(2) rf 4-Methyl-2-(4-metbylphenyl)-l-{4-sulfamoylpbenyl) 
pyrrole 

(3) l-(4-Ruoropbenyl)-2-(4-sulfamoylphenyl)pyrTole 65 

(4) l-(4-Ruorophe'nyI)-4-methyI-2-(4-sulfamoylphenyl) 
pyrrole 
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^ (5) 5-Fluoro-l-(4-fluorophenyl)-2-(4- 
tne thy Isulfony Ip he nyI)pyrroIe 

(6) 2-(4-MethoxypheQyl)-4-aiethyl-l-(4-sulfamoylpfaenyl) 
pyrrole 

(7) l-(4-Methoxyphenyl)-4-Methyl-2-(4-suIfamoylphenyl) 
65 pyrrole 

(8) 4-Ethyl-2-(4-methoxypheoyi)-l-(4-sulfamoylphenyl) 
pyrrole 
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(9) 2-(4-Cbiorophenyl)-4-methyl- l-(4-suIfamoylphenyl) 
pyrrole 

(10) 4-MethyI-2-(4-methylthiophenyl)-l-(4- 
sulfamoylpbenyOpyrrole 

(11) 2-(4-EtboxypheDyl)-4-meihyl-L-(4-suifamoyipbenyI) 5 
pyrrole 

(12) 2-(4-Metboxy-3-methylphenyl)-4-methyl-l-(4- 
sulf amoy Ip heny l)py rro le 

(13) 2-(3-Fluoro-4-methoxyphenyl)-4-methyl-l-(4- 10 
sulf amoy lp beny l)py rrole 

(14) 4-Methyl-2-phenyl-l-(4-sulfamoylpbenyl)pyrTole 

(15) 2-(3,4-Dimethylphenyl)-4-methyl-l-(4- 
sulf amoy lpheny l)pyrrole 

(16) 2-(3-Chioro-4-metboxyphenyl)-4-methyI-l-(4- 15 
sulf amoy lpheny l)py rrole 

(17) 4-Methyl-l-(4-methylthiophenyl)-2-(4- 
sulf amoy lp heny l)py rrole 

(18) 5-Chloro-l-(4-methoxyphenyl)-2-(4-sulfamoylphenyl) 20 
pyrrole 

(19) 4-Methyl- 1 -(3, 4-dime thy lpheny l)-2-(4- 
sulf amoy lp heny l)p yrrole 

(20) 5-Chloro-l-(4-ethoxyphenyl)-2-(4-sulfamoylphenyl) 
pyrrole 25 

(21) 5-Chloro-l-(4-methyIthiophenyl)-2-(4- 
sulfamoylphenyl)pyrrole 

(22) l-(4-Ethylthiophenyl)-4-methyl-2-(4-sulfamoyIphenyl) 
pyrrole 3Q 

(23) 2 -(3, 5 -Dime thy lpheny l)-4- me thy I- l-( 4- 
sulf amoy lp heny l)py rro le 

(24) l-(4-Mercaptophenyl)-4-methyl-2-(4- 
sulf amoy lpheny l)py rro le 

(25) l-(4-Acetylthiophenyl)-4-methyl-2-(4- 35 
sulf amoy lpheny I)pyrro le 

(26) l-(4-Acetylaminosulfonylphenyl)-4-methyl-2-(4- 
methoxyphenyl)pyrrole 

(27) l-(4-Acetylaminosulfonylphenyl)-4-methyl-2-(3,4- 
dimethylphenyl)pyrrole. 40 
Of these, more preferred compounds are Nos. (2), (6), (9), 

(10), (11), (12), (13), (15), (17), (26) and (27), and com- 
pound No. (11), (15), (17), (26) and (27) are most preferred. 

The compounds of the present invention may be prepared 45 
by a variety of processes well known for the preparation of 
compounds of this type, for example as shown in the 
following Methods A to L. 

The following Methods A to E and K illustrate the 
preparation of compounds of formula (I). 50 
Method A 

This illustrates the preparation of compounds of formula 
(la) wherein R 3 is a hydrogen atom, an alkyl group or a 
substituted alkyl group having at least one substituent 
selected from the group consisting of substituents a. 55 



Reaction Scheme A 




(1) 



65 
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-continued 

R 

s R'SOt — ^ CH=N — R 2 



TMS — CN 
Step A2 



(3) 



15 



R 

R'SO; ^ S"" NH ~" ^ 



40 



CH 2 =C — C— R J * 
(5) 




In the above formulae, R, R 1 , R 2 and R 4 are as defined 
above, and R 3 " represents a hydrogen atom, an alkyl group 
having from 1 to 6 carbon atoms or a substituted alkyl group 
having from 1 to 6 carbon atoms and having at least one 
substituent selected from the group consisting of substitu- 
enls a, as defined and exemplified above. 
Step Al 

45 In this Step, an aldimine compound of formula (3) is 
prepared by the dehydration condensation of a benzaldehyde 
compound of formula (1) with an aniline compound of 
formula (2) in an inert solvent. 

The reaction is normally and preferably effected in the 

50 presence of a solvent. There is no particular restriction on the 
nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or on the reagents involved 
and that it can dissolve the reagents, at least to some extent. 
Examples of suitable solvents include: aliphatic 

55 hydrocarbons, such as hexane, heptane and petroleum ether; 
aromatic hydrocarbons, such as benzene, toluene and 
xylene; halogenated hydrocarbons, such as methylene 
chloride, chloroform, carbon tetrachloride and dichloroet- 
hane; ethers, such as diethyl ether, diisopropyl ether, tet- 

60 ra hydro fur an and dioxane; alcohols, such as methanol, 
ethanoU propanol, isopropanol and butanol; and organic 
acids, such as acetic acid and propionic acid. Of these 
solvents, we prefer the alcohols. 

The reaction can take place over a wide range of 

65 temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 
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and the starling material or reagent used. However, in 
general, we find it convenient to carry out the reaction at a 
temperature of from 5° C to 200° C, more preferably from 
room temperature to 150° C. The time required for the 
reaction may also vary widely, depending on many factors, 5 
notably the reaction temperature and the nature of the 
reagents and solvent employed. However, provided that the 
reaction is effected under the preferred conditions outlined 
above, a period of from 10 minutes to 20 hours, more 
preferably from 1 hour to 15 hours, will usually suffice. to 

The reaction may be carried out while the water which is 
produced in the reaction is removed, but the reaction will 
normally proceed sufficiendy without any such procedure. 
Step A2 

In this Step, an anilinonitrile compound of formula (4) is 15 
prepared by the addition of hydrogen cyanide to the aldi- 
mine compound of formula (3), prepared as described in 
Step Al. 

The reaction may be carried cut by reacting the aldimine 
compound of formula (3) with trimethylsilyl cyanide (TMS- 20 
CN) in the presence of a Lewis acid, for example, aluminum 
chloride, tin chloride or zinc chloride. 

The reaction is normally and preferably effected in the 
presence of a solvent. There is no particular restriction on the 
nature of the solvent to be employed, provided that it has no 25 
adverse effect on the reaction or on the reagents involved 
and that it can dissolve the reagents, at least to some extent. 
Examples of suitable solvents include: aromatic 
hydrocarbons, such as benzene, toluene and nitrobenzene; 
halogenated hydrocarbons, such as methylene chloride, 30 
chloroform, carbon tetrachloride and 1,2-dichlo roe thane; 
and ethers, such as diethyl ether, diisopropyl ether, tetrahy- 
drofuran and dioxane. Of these solvents, we prefer the 
ethers. 

The reaction can take place over a wide range of 35 
temperatures, and the precise reaction temperature is cot 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in 
general, we find it convenient to carry out the reaction at a 40 
temperature of from 5° C. to 200° C, more preferably from 
room temperature to 150° C The time required for the 
reaction may also vary widely, depending on many factors, 
notably the reaction temperature and the nature of the 
reagents and solvent employed. However, provided that the 45 
reaction is effected under the preferred conditions outlined 
above, a period of from 30 minutes to 100 hours, more 
preferably from 1 hour to 30 hours, will usually suffice. 
Step A3 and Step A4 

In these Steps, the desired compound of formula (la), 50 
which is a compound of the present invention, is prepared by 
reacting the anilinonitrile compound of formula (4), pre- 
pared as described in Step A2, with an a,(3-unsaturated 
aldehyde or ketone compound of formula (5), to obtain a 
pyrrolidine compound of formula (6), which is then dehy- 55 
drated and dehydrogencyanated in a modification of the 
method of V. A. Treibs & R. Derra [Ann. Chem. 589, 176 
(1954)]. 
Step A3 

This Step is carried out in the presence of a base. There 60 
is no particular restriction on the nature of the bases used, 
and any base commonly used in reactions of this type may 
equally be used here. Examples of such bases include: alkali 
metal hydroxides, such as lithium hydroxide, sodium 
hydroxide and potassium hydroxide; alkali metal hydrides, 65 
such as lithium hydride, sodium hydride and potassium 
hydride; alkali metal amides, such as lithium amide, sodium 
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amide, potassium amide and lithium bis(trimeihylsilyl) 
amide; and alkali metal alkoxides, such as lithium ethoxide, 
sodium metboxide, sodium ethoxide and potassium 
t-but oxide. Of these, we prefer the lithium amides. 

5 

The reaction is normally and preferably effected in the 
presence of a solvent. There is no particular restriction on the 
nature of the solvent to be employed, provided that it bas no 

io adverse effect on the reaction or on the reagents involved 
and that it can dissolve the reagents, at least to some extent. 
Examples of suitable solvents include: aliphatic 
hydrocarbons, such as hexane and heptane; aromatic 
hydrocarbons, such as benzene, toluene and xylene; ethers, 

15 such as diethyl ether, diisopropyl ether, tetrahydrofuran and 
dioxane; and alcohols, such as methanol, ethanol, propanol, 
isopropanol and butanol. Of these, we prefer the ethers. 



The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in 
general, we find it convenient to carry out the reaction at a 
temperature of from -78° C to 100° C, more preferably 
from -78° C. to room temperature. The time required for the 
reaction may also vary widely, depending on many factors, 
notably the reaction temperature and the nature of the 
reagents and solvent employed. However, provided that the 
reaction is effected under the preferred conditions outlined 
above, a period of from 10 minutes to 30 hours, more 
preferably from 1 hour to 20 hours, will usually suffice. 

Step A4 



In this Step, the desired compound of formula (la), which 
40 is a compound of the present invention, is prepared by the 
dehydration and dehydrogencyanation of a compound of 
formula (6), prepared as described in Step A3. 



45 This may be achieved by heating the residue obtained by 
distilling off the solvent from the product of Step A3, or by 
heating the material obtained by extracting that residue, 
washing it with water and distilling off the solvent, at a 
temperature not lower than 100° C, in the presence or 

50 absence of a solvent after completion of the reaction of Step 
A3. The reaction proceeds sufficiently in the absence of a 
solvent, but, when a solvent is used, the solvent is preferably 
inert and bas a higher boiling point. Examples of suitable 
solvents include: toluene, xylene, dimethylformamide, 

55 dimethylacetamide, dimethyl sulfoxide, diglyme and diphe- 
nyl ether. 



Method B 

60 

This is a modified method for preparing the compound of 
formula (la) wherein R 3 represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon atoms or a substituted 
65 alkyl group having from 1 to 6 carbon atoms and having at 
least one substituent selected from the group consisting of 
substituents a, as defined and exemplified above. 




(Ia-1) 



In the above formulae: 45 
R, R\ R 2 , R 3 " and R* are as defined above; 
each of R 5 and R 6 represents an alkyl group having from 
1 to 4 carbon atoms or R 5 and R 6 together with the 
nitrogen atom to which they are attached, represent a 
heterocyclic ring containing 5 or 6 ring atoms, of which 5Q 
one is said nitrogen atom, 0 or 1 is an additional 
hetero-atom selected from the group consisting of 
nitrogen, oxygen and sulfur atoms, and the remaining 
atoms are carbon atoms; 
R 7 represents a carboxy-protecting group; and 
X a represents a chlorine, bromine or iodine atom. 
The term "carboxy-protecting group**, as used herein, 
signifies a protecting group capable of being cleaved by 
chemical means, such as h yd rogeno lysis, hydrolysis, elec- 
trolysis or photolysis. 

Examples of such carboxy-protecting groups include: 60 
alkyl groups having from 1 to 20 carbon atoms, more 
preferably from 1 to 6 carbon atoms, such as those 
exemplified in relation to R and higher alkyl groups as 
are well known in the art, such as the heptyl, octyl, 
nonyl, decyl, dodecyl, tridecyl, pentadecyl, octadecyl, 65 
Qonadecyl and icosyl groups, but most preferably the 
methyl, ethyl and t-butyl groups; 
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4 5 halogenated alkyl groups having from 1 to 6, preferably 
from 1 to 4, carbon atoms, in which the alkyl part is as 
defined and exemplified in relation to the alkyl groups 
above, and the halogen atom is chlorine, fluorine, 
bromine or iodine, such as the 2,2,2-trichloroethyl, 

50 2-baloethyl (e.g. 2-chloroethyl, 2-fluoroethyl, 
2-bromoethyl or 2-iodoethyl), 2^-dibromoethyl and 
2^,2-tribromoethyl groups; 
cycioalkyi groups having from 3 to 8 carbon atoms, for 
example the cyclopropyl, cyclobutyl, cyclopentyl, 

55 cyclohexyl and cycloheptyl groups; 

aralkyl groups, in which the alkyl part has from 1 to 3 
carbon atoms and the aryl part is a carbocyclic aromatic 
group having from 6 to 14 carbon atoms, which may be 
substituted or unsubstituted and, if substituted, has at 

60 least one of substituents a or substituents f5 defined and 
exemplified above, although the unsubstituted groups 
art preferred; examples of such aralkyl groups include 
the benzyl, phenethyl, 1-phenylethyU 3-pheny!propyl, 
2-phenylpropyl, 1-aaphthylmethyl, 2-naphthylmethyl, 

65 2-(l-naphthyl)ethyl, 2-{2-naphthyl)ethyl, benzhydryl 
(i.e. diphenylmethyl), triphenylmethyl, bis(o- 
nitrophenyl)methyl, 9-anthrylmethyl, 2,4,6- 
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trimetbyibeozvl, 4-bromobcnzyl, 2-uitrobenzyl, 
4-nitrobenzyl. 3-oitrobenzyl, 4-metboxybeozyl and 
piperonyl groups; 
alkcnyl groups having from 2 to 6 carbon atoms, such as 
the vinyl, allyl. 2-methylallyl, 1-propcnyl, isopropenyl, 

1- butenyh 2-butenyl, 3-butenyl. i-pentenyl, 

2- pentenyL 3-pentenyl, 4-pentenyl, 1-hexenyl, 
2-hexenyl, 3-hexenyU 4-hexenyl and 5-hexenyl groups, 
of which the vinyl, allyl, 2-methylaliyl, 1-propenyl, 
isopropenyl and butenyl groups are preferred, the allyl 10 
and 2-meibylallyl groups being most preferred- 
substituted silvlalkyl groups, in which the alky I pari is as 

defined and exemplified above, and the silyl group has 
up to 3 substiruents selected from alky I groups having ^ 
from 1 to 6 carbon atoms and phenyl groups which are 
unsubstituted or have at least one substituent selected 
from substiruents a and substituents P defined and 
exemplified above, for example a 2-trimethylsilylethyl 
group; to 
aryl groups having from 6 to 14 carbon atoms and 
optionally substituted by one or more of substituents a 
or substituents p, defined and exemplified above, for 
example the phenyl, a-naphthyl, p-naphthyl, indanyl 
and anthrenyl groups, preferably the phenyl or indanyl ^ 
group and more preferably the phenyl group; any of 
these aryl groups may be unsubstituted or substituted, 
and, if substituted, preferably have at least one alkyl 
group having from 1 to 4 carbon atoms or acyiamino 
group; examples of the substituted groups include the ^ 
tolyl and benzamidophenyl groups; 
phenacyl groups, which may be unsubstituted or have at 
least one of substituents a or substituents P defined and 
exemplified above, for example the phenacyl group 
itself or the p-bromophenacyl group; and 35 
cyclic and acyclic terpenyl groups, for example the 
geranvl, neryl, linalyl, phytyl, menthyl (especially al- 
and p- menthyl), thujyl, caryl, pinanyl, bornyl, notcaryl, 
norpinanyl, norbornyl, menthenyl, camphenyl and nor- 
bornenyl groups. 40 
Step Bl 

In this Step, a 1,4-dioxo compound of formula (9) is 
prepared by alkylating the p-position of the enamine com- 
pound of formula (8) with a phenacyl halide compound of 
formula (7). . 45 

The reaction is normally and preferably effected in the 
presence of a solvent. There is no particular restriction on the 
nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or on the reagents involved 
and that it can dissolve the reagents, at least to some extent. 50 
Examples of suitable solvents include: aliphatic 
hydrocarbons, such as hexane, heptane and petroleum ether; 
aromatic hydrocarbons, such as benzene, toluene and 
xylene; and ethers, such as diethyl ether, diisopropyl ether, 
tetrahydrofuran and dioxane. Of these, we prefer the ethers. 55 

The reaction may be carried out in the presence or absence 
of a base. There is likewise no particular restriction on the 
nature of the bases used, and any base commonly used in 
reactions of this type may equally be used here. Examples of 
such bases include: pyridine, picoline, 4-(N,N- 60 
dimethylamino)pyridine, triethylamiue, iributylamme, 
diisopropylethylamine and N-methylpiperidine. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 65 
will depend upoo such factors as the nature of the solvent, 
and the starting material or reagent used. However, in 
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general, we find it convenient to carry out the reaction at a 
temperature of from -30° C to 200° C more preferably 
from 0° C. to 1° C. The time required for the reaction may 
also vary widely, depending on maay factors, notably the 

5 reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, a 
period of from 30 minutes to 30 hours, more preferably from 
1 hour to 20 hours, will usually suffice. 

10 At the end of this reaction, the reaction mixture is 
acidified, to prepare the 1,4-dioxo compound of formula (9). 
Step B2 

In this Step, the desired compound of formula (la) of the 
present invention is prepared by the dehydration condensa- 

15 tion of the 1,4-dioxo compound of formula (9), prepared as 
described in Step Bl, and an aniline compound of formula 
(10) to close a ring. The reaction may be carried out under 
the same conditions as described in Step Al of Method A. 
However, it is preferred to carry out this step by heating 

20 under reflux in acetic acid for a period of from 1 hour to 10 
hours. 
Step B3 

In this Step, a dioxo ester compound of formula (12) is 
prepared by alkylating the a-position of the oxo ester 
25 compound of formula (11) with a phenacyl halide compound 
of formula (7). 

Q The reaction is carried out in the presence of a base. There 

%Q is no particular restriction on the nature of the bases used, 

ffi and any base commonly used in reactions of this type may 

JJ* 5 30 equally be used here. Examples of such bases include: alkali 

metals, such as lithium, sodium and potassium; alkali metal 
yj hydrides, such as lithium hydride, sodium hydride and 

fy potassium hydride; alkali metal amides, such as lithium 

!_i * amide, sodium amide and potassium amide; and alkali metal 

L=, 35 alkoxides, such as lithium ethoxide, sodium methoxide, 

— sodium ethoxide and potassium t-butoxide. Of these, we 

3 prefer the alkali metal alkoxides. 

O The reaction is normally and preferably effected in the 

. ?~ presence of a solvent There is no particular restriction on the 

~: 40 nature of the solvent to be employed, provided that it has no 

"= M adverse effect on the reaction or on the reagents involved 

y3 and that it can dissolve the reagents, at least to some extent. 

Examples of suitable solvents include: aliphatic 
i3 hydrocarbons, such as hexane and heptane; aromatic 

^ 45 hydrocarbons, such as benzene, toluene and xylene; ethers, 

such as diethyl ether, diisopropyl ether, tetrahydrofuran and 
dioxane; amides, such as dimethylformamide and dimethy- 
lacetamide; and alcohols, such as methanol, ethanol, 
propanol, isopropanol, butanol and t-butanol. Of these, we 
50 prefer the ethers or the alcohols. 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 
55 and the starting material or reagent used. However, in 
general, we find it convenient to carry out the reaction at a 
temperature of from 5° C. to 200° C, more preferably from 
room temperature to 150° C. The time required for the 
reaction may also vary widely, depending on many factors, 
60 notably the reaction temperature and the nature of the 
reagents and solvent employed. However, provided that the 
reaction is effected under the preferred conditions oudined 
above, a period of from 10 minutes to 20 hours, more 
preferably from 30 minutes to 15 hours, will usually suffice. 
65 Step B4 

In this Step, which is an alternative to Step Bl, the 
1,4-dioxo compound of formula (9) is prepared by carrying 
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out decarboxylation of the dioxo ester compound of formula 
(12), prepared as described in Step B3, at the same time as 
hydrolysis. The hydrolysis reaction may be carried out using 
any acid or alkali commonly used in organic synthesis 
chemistry for reactions of this type. 
Step B5 

"This Step may be conducted when R* 4 in the dioxo ester 
compound of formula (12) is a hydrogen atom. In this Step, 
the compound of formula (Ia-1) is prepared by reacting the 
dioxo ester compound of formula (12), prepared as 
described in Step B3, with an aniline compound of formula 
(10). This reaction is essentially the same as and may be 
carried out in the same manner as that described in Step B2. 
Step B6 

In this Step, the compound of formula (la) of the present 
invention is prepared by hydrolysing the ester portion of the 
compound of formula (Ia-1), prepared as described in Step 
B5, to obtain the corresponding carboxylic acid, which is 
then decarboxylated. The hydrolysis reaction may be carried 
out by conventional methods as mentioned above. The 
decarboxylation reaction may be carried out using an acid or 
an alkali, or with heating, as is well known in the field of 
organic synthetic chemistry [for example, the method 
described in the Yakugaku Zasshi, 93(5), 584-598 (1973)]. 
Method C 

In this method, a compound of formula (lb) wherein R 3 is 
a halogen atom is prepared by the haloge nation of a corre- 
sponding compound where R 3 represents a hydrogen atom, 
as shown in the following Reaction Scheme. 



10 



15 



20 



25 



30 



Reaction Scheme C 




Haloge nation 
Step CI 



SO2R 1 



35 



40 



(la-2) 
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15 In the above formulae, R, R 1 , R z and R** are as defined 
above, and R 3 * represents a halogen atom, for example a 
fluorine, chlorine, bromine or iodine atom. 

20 Step CI 

In this Step, the desired compound of formula (lb) of the 
present invention is prepared by halogenating the compound 
of formula (Ia-2) of the present invention, which may have 

25 been prepared, for example, as described in either Method A 
or Method B. Examples of suitable halogenating agents 
include: fluorinating agents, such as xenon difluoride; chlo- 
rinating agents, such as chlorine, sulfuryl chloride or 

30 N-chlorosuccinimide; brominating agents, such as bromine 
or N-bromosiiccinimide; and iodinating agents, such as 
iodine or N-iodosuccinimide. The reaction may be carried 
out according to the methods described in detail in "The 
Chemistry of Heterocyclic Compounds", Vol 48, Part 1, 

35 p 34S-395, published by John Wiley & Sons. 



Method D 

This is a method of preparing a compound of formula 
(Ic-1), (Ic-2) or (Ic-3) wherein R 3 represents a haloalkyl 
group having from 1 to 6 carbon atoms. 



Reaction Scheme D 




In the above formulae: 40 

R, R 1 , R 2 and R 4 are as defined above; 

R 8 represents a hydrogen atom or an alkyl group having 

from 1 to 6 carbon atoms; and 
X* represents a halogen atom, for example a fluorine, 

chlorine, bromine or iodine atom. *5 
Step Dl 

In this Step, an acylpyrrole compound of formula (13) is 
prepared by acylating a compound of formula (Ia-2) of the 
present invention, which may have been prepared, for 
example, as described in either Method A or Method B. 50 

In this Step, a compound of formula (13) wherein R 8 
represents a hydrogen atom may be prepared by reacting a 
Vilsmeier reagent, such as phosphorus oxychloride- 
dimethylformamide, phosphorus oxybromide- 
dimethylformamide or oxalyl cMoride-dimethylform amide, 55 
with the compound of formula (Ia-2). The reaction is nor- 
mally and preferably effected in the presence of a solvent. 
There is no particular restriction on the nature of the solvent 
to be employed, provided that it has no adverse effect on the 
reaction or on the reagents involved and that it can dissolve 60 
the reagents, at least to some extent. Examples of suitable 
solvents include: balogeaated hydrocarbons, such as meth- 
ylene chloride, chloroform, carbon tetrachloride and 1,2- 
dichloroethane; and amides, such as dimethylformamide. 

The reaction can take place over a wide range of 65 
temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
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40 will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in 
general, we find it convenient to carry out the reaction at a 
temperature of from -10° C. to 150° C, more preferably 
from 0° C. to 100° C. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
4 5 reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, a 
period of from 15 minutes to 20 hours, more preferably from 
30 minutes to 10 hours, will usually suffice. 
50 Those compounds of formula (13) wherein R 8 represents 
an alkyl group having from 1 to 6 carbon atoms, preferably 
from 1 to 3 carbon atoms, may be prepared by reacting an 
acid anhydride or an acid halide of formula (R 8a C0) 2 0 or 
R^COX" (wherein X a is as defined above, and R 8 * repre- 
sents an alkyl group having from 1 to 6 carbon atoms, 
preferably from 1 to 3 carbon atoms) with the compound of 
formula (Ia-2) in the presence of a Lewis acid (for example, 
aluminum chloride, tin chloride or zinc chloride). The reac- 
tion is normally and preferably effected in the presence of a 
solvent. There is no particular restriction on the nature of the 
60 solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and that it 
can dissolve the reagents, at least to some extent. Examples 
of suitable solvents include: aromatic hydrocarbons, such as 
benzene, toluene and nitrobenzene; halogenated 
65 hydrocarbons, such as methylene chloride, chloroform, car- 
bon tetrachloride and 1,2-dichloroethane; and carbon disul- 
fide. 
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The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in 5 
general, we find it convenient to carry out the reaction at a 
Temperature of from -10° C to 150° C, more preferably 
from 0° C. to 100° C. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction' temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, a 
period of from 10 minutes to 20 hours, more preferably from 
30 minutes to 10 hours, will usually suffice. 

Ste in this Step, a hydroxy compound of formula (14) is 
prepared by reducing the acyl group of the acylpyrrole 
compound of formula (13), prepared as described in Step 
Dl The reaction may be effected using a reducing agent (for 
example, sodium borohydride, lithium borohydride, lithium 20 
aluminum hydride, diisobutylaluminum hydride or borane) 
or by using catalytic reduction with hydrogen. These reac- 
tions are well known in the field of synthetic organic 
chemistry and may be carried out using well known 
techniques, for example as described in detail by J. Dale [J. zs 
Chem. Soc., (1961), 910] and by F. G. BordweU et al. [J. 
Org. Chem., 33, 3385 (1968)], the disclosures of which are 
incorporated herein by reference. 

Step D3 . 

In this Step, the desired compound of formula (lc-i), 30 
which is a compound of the present invention, is prepared by 
halogenating the hydroxy group of the hydroxy compound 
of formula (14), prepared as described in Step D2. Suitable 
halogenating agents include: fluorinating agents, such as 
diethylamino sulfur trifluoride (DAST); chlorinating agents, 35 
such as thionyl chloride, phosphorus trichloride, phosphorus 
pentachloride, phosphorus oxychlonde or 
triphenylphosphine/carbon tetrachloride; brominating 
agents, such as hydrobromic acid, thionyl bromide, phos- 
phorus tribromide or triphenylphosphine/carbon tetrabro- 40 
mide; and iodinating agents, such as hydroiodic acid or 
phosphorus triiodide. These reactions are well known in the 
field of synthetic organic chemistry and may be earned out 
using well known techniques, for example as described in 
detail by W. J. Middleton [J. Org. Chem., 40, 574 (1975)] 
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and C. R. Noller & R. Dinsmore [Org. Synth., II, 358 
(1943)], the disclosures of which arc incorporated herein by 
reference. 
Step D4 

5 In this Step, the desired compound of formula (Ic-2), 
which is a compound of the present invention, is prepared by 
gem-dibalogenating the carbon yl group of the acyl pyrrole 
compound of formula (13), prepared as described in Step 
Dl, using a suitable baiogenating agent. Suitable halogenat- 

10 ing agents include: fluorinating agents, such as sulfur tet- 
rafluoride and DAST; chlorinating agents, such as phospho- 
rus pentachloride and thionyl chloride/dimethylformamide; 
brominating agents, such as boron tribromide; and todinat- 
ing agents, such as trimethylsilyl iodide. These reactions are 

15 well known in the field of synthetic organic chemistry and 
may be carried out using well known techniques, for 
example as described in detail by W. J. Middleton [J. Org. 
Chem., 40, 574 (1975)] and M. E. Jung et al. [J. Org. Chem., 
43, 3698 (1978)], the disclosures of which are incorporated 

20 herein by reference. 
Step D5 

In this Step, a carboxylic acid compound of formula (15) 
is prepared by oxidizing an acylpyrrole compound of for- 
mula (13) wherein R 8 is a hydrogen atom, prepared as 

25 described in Step Dl. Examples of suitable oxidising agents 
which may be used in this step include potassium 
permanganate, chromic acid, hydrogen peroxide, nitric acid, 
silver (I) oxide and silver (II) oxide. These reactions are well 
known in the field of synthetic organic chemistry and may 

30 be carried out using well known techniques, for example as 
described in detail by C. D. Hurd et al. [J. Am. Chem. Soc, 
55, 1082 (1933)]. 
Step D6 

In this Step, the desired compound of formula (Ic-3), 
35 which is a compound of the present invention, is prepared by 
converting the carboxy group of the carboxylic acid com- 
pound of formula (15), prepared as described in Step D5, 
into a trifluoromethyl group. This Step may be carried out 
using sulfur tetrafluoride according to the methods described 
40 by C. L. J. Wang [Org. React., 34, 319 (1985)]. 
Method E 

This illustrates the preparation of compounds of formula 
(Id-1), (Id-2), (Id-3) or (Id-4) wherein R** represents a 
substituted alkyl group and R 3 represents a hydrogen atom 
or a halogen atom. 



Reactioo Scheme E 



— CH 2 -X - 



Y — CH 2 — Of 
(16) 



Step El 



Y 
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(H-2) 



(M-3) 



(Id-4) 



"SO2R 1 



45 



50 



In the above formulae: 

R, R\ R 2 , R 3 *, R 7 , X a and X* are as denned above; 
R 3 * represents a hydrogen atom or a halogen atom; 
R 9 represents an alkyi group having from 1 to 6 carbon 
atoms; 

R 10 represents a halogen atom or an alkoxy group having 

from 1 to 6 carbon atoms; and; 
Y represents a cyano group or a group of formula 

— CO-R 7 , where R 7 is as defined above. 
Step. El 

In this Step, a phenacyl acetonitrile compound of formula 
(17) is prepared by alkylating the cyano compound of 55 
formula (16) with a phenacyl halide compound of formula 
(7). This reaction is essentially the same as and may be 
carried out in the same manner as and using the same 
reagents and reaction conditions as Step B3 of Method B. 
Step E2 

In this Step, an aminopyrrole compound of formula (18) 
is prepared by reacting the phenacylacetonitrile compound 
of formula (17), prepared as described in Step El, with an 
aniline compound of formula (10). This step may be carried 
out in the presence of a catalytic amount of hydrogen 
chloride according to the methods described by K. M. H. 
Hilmy & E. B. Pedersen [Liebigs Ann. Chem. (1989), 
1145-1146]. 



60 
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Step E3 

45 In this Step, a pyrrole compound of formula (19) is 
prepared by removing an amino group from the aminopyr- 
role compound of formula (18), prepared as described in 
Step E2. 

This may be achieved by reacting an alkyl nitrite (for 
50 example, methyl nitrite, ethyl nitrite, propyl nitrite, butyl 
nitrite, t-butyl nitrite or isoamyl nitrite) with the aminopy- 
rrole compound of formula (18). The reaction is normally 
and preferably effected in the presence of a solvent. There is 
no particular restriction on the nature of the solvent to be 
55 employed, provided that it has no adverse effect on the 
reaction or on the reagents involved and that it can dissolve 
the reagents, at least to some extent. Examples of suitable 
solvents include: aliphatic hydrocarbons, such as hexane or 
heptane; aromatic hydrocarbons, such as benzene, toluene or 
60 xylene; ethers, such as diethyl ether, diisopropyl ether, 
tetrahydrofuran or dioxane; and amides, such as dimethyl- 
formamide or dimethylacetamide. Of these, we prefer the 
ethers. 

The reaction can take place over a wide range of 
65 temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 
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and the starting material or reagent used. However, in 
general, we find it convenient to carry out the reaction at a 
temperature of from -10° C. to 200° C, more preferably 
from room temperature to 150° C. The time required for the 
reaction may also vary widely, depending on many factors, 5 
notably the reaction temperature and the nature of the 
reagents and solvent employed. However, provided that the 
reaction is effected under the preferred conditions outlined 
above, a period of from 10 minutes to 20 hours, more 
preferably from 30 minutes to 15 hours, will usually suffice. 10 
Step E4 

In this Step, a halopyrrole compound of formula (20) is 
prepared by halogenating the pyrrole compound of formula 
(19), prepared as described in Step E3. This reaction is 
essentially the same as and may be carried out in the same is 
manner as and using the same reagents and reaction condi- 
tions as Step CI of Method C 

Step E5 and Step E6 . 

In these Steps, an ester compound of formula (21) is 
prepared from a compound of formula (19), prepared as -0 
described in Step £3, or (20), prepared as described m Step 
E4, in which Y represents a cyano group by converting the 
cyano group into a protected carboxy group. The steps may 
be carried out by using, for example, the compound of 
formula (19) or (20), appropriate alcohols and acids, such as 25 
hydrochloric acid, sulfuric acid, or p-toluenesulfomc acid, 
using the methods described R. Adams & A. F. Thai [Org. 
Synth., I, 270 (1941)]. 

Sl to this Step, a carboxylic acid compound of formula (22) 30 
is prepared by hydrolysing the ester compound of formula 
(21), prepared as described in Step E5 or E6. This reaction 
is essentially the same as and may be carried out in the same 
manner as and using the same reagents and reaction condi- 
tions as Step B4 of Method B. 35 

SU \n this Step, the desired compound of formula (Id-2) of 
the present invention is prepared by converting the carboxy 
group of the carboxylic acid compound of formula (22), 
prepared as described in Step E7, into a trifluoromethyl 40 
group. This reaction is essentially the same as and may be 
carried out in the same manner as and using the same 
reagents and reaction conditions as Step D6 of Method D. 
Step E9 and Step E10 

These Steps together provide an alternative method ot 45 
preparing the compound of formula (Id-2) of the present 
invention from the ester compound of formula (21), pre- 
pared as described in Step E5 or E6. In Step E9, first, the 
protected carboxy group of the ester compound of formula 
(21) is converted into a tri(alkylthio)methyl group. This 50 
tri(alkylthio)methyl group is then converted into a tnfluo- 
romethyl group by an oxidative fluorodesulfurization reac- 
tion in Step E10. This method is described in detail by D. P. 
Matthews, J. P. Whitten & J. R. McCarthy [Tetrahedron 
Letters, 27(40), 4861-1864, (1986)], the disclosures of 55 
which are incorporated herein by reference. 

Step Ell j . , 

In this Step, the corresponding aldehyde compound ot 
formula (24) is prepared by reducing the protected carboxyl 
group of the ester compound of formula (21), prepared as 60 
described in Step E5 or E6. For example, this step may be 
carried out by using a reducing agent, such as lithium 
aluminum hydride, sodium aluminum hydride, lithium tn- 
ethoxyaluminum hydride, diisobutylaluminum hydride, etc. 
according to the methods described in detail by L. I. Zakhar- 65 
kin & I. M. Khorlina [Tetrahedron Lett., (1962), 619], the 
disclosures of which are incorporated herein by reference. 
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Step E12 

In this Step, the desired compound of formula (Id-3) is 
prepared by gem-dihalogeoating the aldehyde compound of 
formula (24), prepared as described in Step Ell. This 
5 reaction is essentially the same as and may be carried out in 
the same manner as and using the same reagents and reaction 
conditions as Step D4 of Method D. 
Step E13 

In this Step, a hydroxymethyl compound of formula 
10 (Id-1), a desired compound of the present invention, is 
prepared by reducing the protected carboxyl group of the 
ester compound of formula (21), prepared as described in 
Step E5 or E6. For example, this step may be carried out 
using a reducing agent, such as lithium aluminum hydride, 
15 lithium borohydride, or isobutylaluminum hydride, accord- 
ing to the methods described in detail by R. R Nystrom et 
al. [J. Am. Chem. Soc, 71, 3245 (1945)]', the disclosures of 
which are incorporated herein by reference. 
Step E14 

20 In this Step, the halomethyl compound or the alkoxy Di- 
ethyl compound of formula (Id-4), which are compounds of 
the present invention, are prepared by halogenating or 
etherifying a hydroxymethyl compound of formula (Id-1), 
IsJ prepared as described in Step E13. In this step, the haloge- 

kfj nation reaction may be carried out in the same manner as and 

fff using the same reagents and reaction conditions as Step D3 

Z 'i of Method D. 

The etherification reaction may be carried out by reacting 
SH 30 me hydroxymethyl compound of formula (Id-1) with an 

lU alkyl halide. The reaction is normally and preferably 

M: effected in the presence of a solvent. There is no particular 

ffl restriction on the nature of the solvent to be employed, 

^ provided that it has no adverse effect on the reaction or on 

1_ 35 the reagents involved and that it can dissolve the reagents, 

Q at least to some extent. Examples of suitable solvents 

■J3 include: aliphatic hydrocarbons, such as hexane, heptane 

?l i and petroleum ether; aromatic hydrocarbons, such as 

''^ benzene, toluene and xylene; ethers, such as diethyl ether, 

40 diisopropyl ether, tetrahydrofiiran and dioxane; and amides, 
O such as dimethylformamide and dimethylacetamide. Of 

sri these, we prefer the ethers and the amides. 

The reaction is carried out in the presence of a base. There 
is likewise no particular restriction on the nature of the bases 
45 used, and any base commonly used in reactions of this type 
may equally be used here. Examples of such bases include: 
alkali metal hydrides, such as lithium hydride, sodium 
hydride and potassium hydride; alkali metal alkoxides, such 
as sodium methoxide, sodium ethoxide, potassium 
50 t-butoxide; and tertiary amines, such as triethylamine, 
tributylamine, pyridine, picoline and 4-(N,N- 
dimethylamino)pyridine. Of these, we prefer sodium 
hydride or potassium t-butoxide. 

The reaction can take place over a wide range of 
55 temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 
and the starting material or reagent used. However, in 
general, we and it convenient to carry out the reactioa at a 
60 temperature of from -10° C. to 200° C, more preferably 
from 0° C. to 150° C. The time required for the reaction may 
also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is 
65 effected under the preferred conditions outlined above, a 
period of from 30 minuies to 48 hours, more preferably from 
1 hour to 24 hours, will usuallv suffice. 
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Step E15 

In this Step, a compound of formula (Id-i) is oxidised to 
give the compound of formula (24). This may be carried out 
using an oxidising agent, for example, chromic acid, man- 
ganese dioxide, or dimethyl sulfoxide, according to the 5 
methods described in detail by S. B artel & F. Bohlmann 
[Tetrahedron Lett., (1985), 685]. 

The following Methods F to J and L illustrate the prepa- 
ration of compounds of formula (II). 

Method F 10 

Reaction Scheme P 

R 



R 2 CHO 15 

(25) 



Step Fl 



(25) 20 
R 

TMS — Of 

StepF2 ^ 



RSO " ^ N=CH— R 2 



(27) 

R 



, A\ r , r3 - ch ( =< 
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R 4 

30 

CHO 



(28) 



35 
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-coDiiaucd 



N OH 




Step F4 




In the above formulae, R, R J f R 2 , R 3 and R** are as defined 
above. 



The reactions of Step Fl, Step F2, Step F3 and Step F4 are 
essentially the same as the reactions of Step Al, Step A2, 
25 Step A3 and Step A4, respectively, and may be carried out 
using the same reagents and reaction conditions. 



30 



35 



Method G 

This illustrates the preparation of a compound of formula 
(IIa-1) wherein R 3 represents a hydrogen atom, an aDcyl 
group having from 1 to 6 carbon atoms or a substituted alkyl 
group having from 1 to 6 carbon atoms and having at least 
one substiruent selected from the group consisting of sub- 
stituents a, as defined and exemplified above. 



Reaction Scheme G 



R 5 

R 4 CH = CH — N o R* 

(32) V I! ! /* 

R 2 — C — CH — CH 



Step Gl \ 

CHO 

(33) 




(Ua-1) 



In the above formulae, R, R\ R 2 , R 30 , R*, R s , R 6 , R 7 and 30 
X a are as defined above. 
Step Gl 

In this Step, a 1,4-dioxo compound of formula (33) is 
prepared by alkylating the ^-position of an enamine com- 
pound of formula (32) using a phenacyl halide compound of 35 
formula (31). This reaction is essentially the same as and 
may be carried out in the same manner as and using the same 
reagents and reaction conditions as Step Bl of Method B. 
StepG2 ^ 

In this Step, the compound of formula (IIa-1), which is a 
compound of the present invention, is prepared by the 
dehydration-condensation of the 1,4-dioxo compound of 
formula (33), prepared as described in Step Gl, and the 
aniline compound of formula (25) to close a ring. This 4J 
reaction is essentially the same as and may be carried out in 
the same manner as and using the same reagents and reaction 
conditions as Step B2 of Method B. 
Step G3 

In this Step, a dioxo ester compound of formula (35) is so 
prepared by alkylating the a-position of a formyl ester 
compound of formula (34) with the phenacyl halide com- 
pound of formula (31). This reaction is essentially the same 
as and may be carried out in the same manner as and using 
the same reagents and reaction conditions as Step B3 of 55 
Method B. 
Step G4 

In this Step, the 1,4-dioxo compound of formula (33) is 
prepared by carrying out decarboxylation of the dioxo ester 
compound of formula (35), prepared as described in Step 60 
G3, at the same time as hydrolysis. This reaction is essen- 
tially the same as and may be carried out in the same manner 
as and using the same reagents and reaction conditions as 
Step B4 of Method B. 
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30 Method H 

This illustrates the preparation of a compound of formula 
(lib) wherein R 3 represents a halogen atom. 



35 



40 R 2 



45 



50 
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In the above formulae, R, R\ R 2 , R 3 * and R"* are as 
defined above. 
Step HI 

5 In ibis Step, a oitropyrrole compound of formula (36) is 
prepared by nitrating the compound of formula (IIa-2), 
which may have been prepared as described in Method G [a 
compound of formula (IIa-1) in which R 3 ° represents a 
hydrogen atom]. 

10 This step is carried out by using a conventional nitrating 
agent, for example, nitric acid, fuming nitric acid, or nitric 
acid/acetic anhydride, according to the methods described in 
detail in "The Chemistry of Heterocyclic Compounds", Vol. 
48, Part 1, p330-345, published by John Wiley & Sons. 

15 Step H2 

In this Step, an aminopyrrole compound of formula (37) 
is prepared by reducing a nitro group of the nitropynole 
compound of formula (36), prepared as described in Step 
20 HI. Methods of reducing oitro groups to amino groups are 
well known in the field of organic synthetic chemistry, and 
any conventional method may be used. 
Step H3 

In this Step, an aminohalopyrrole compound of formula 
25 (38) is prepared by halogenating the aminopyrrole com- 
pound of formula (37), prepared as described in Step H2. 
This reaction is essentially the same as and may be carried 
out in the same manner as and using the same reagents and 
reaction conditions as Step CI of Method C. 
30 Step H4 

In this Step, the desired compound of formula (lib) of the 
present invention is prepared by removing the amino group 
from the aminohalopyrrole compound of formula (38), 
35 prepared as described in Step H3. This reaction is essentially 
the same as and may be carried out in the same manner as 
and using the same reagents and reaction conditions as Step 
E3 of Method E. 
Method I 

40 This Method illustrates the preparation of a compound of 
formula (IIc-1), (IIc-2), (IIc-3) or (IIc^) wherein R 4 repre- 
sents a substituted alky I group having from 1 to 6 carbon 
atoms and substituted by at least one substituent selected 
from the group consisting of substitutents a, and R 3 repre- 
sents a hydrogen atom or a halogen atom. 



Reaction Scheme I 
R 



O Y — CH 2 -CN O 




R'SC^— (( )) NH; 



R^CH^X 1 g f 6> r , R 2 CCH 2 CH / (25) 



Step U \^ Step 12 



(39) (40) 
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a In the above formulae, R, R 1 , R 2 . R 3 *, R 3 *, R 7 , R 9 , R 10 , 

X a , X b and Y are as defined above. 
L. Step II 

M In this Step, a phenacylacetonitrile compound of formula 

=J1 (40) is prepared by alkylating the cyano compound of 

pj formula (16) with a phenacyl halide compound of formula ^ 

[p. (39). This reaction is essentially the same as and may be 

IIS carried out in the same manner as and using the same 

M reagents and reaction conditions as Step El of Method E. 

Q Step 12 

In this Step, an aminopyrrole compound of formula (41) 45 
is prepared by reacting the phenacylacetonitrile compound 
of formula (40), prepared as described in Step U, with the 
aniline compound of formula (25). This reaction is essen- 
tially the same as and may be carried out in the same manner 
as and using the same reagents and reaction conditions as 5Q 
Step E2 of Method E. 
Steps 13 

In this Step, an aminohalogen compound of formula (42) 
is prepared by halogenating the aminopyrrole compound of 
formula (41), prepared as described in Step 12. This reaction 5S 
is essentially the same as and may be carried out in the same 
manner as and using the same reagents and reaction condi- 
tions as Step H3 of Method H. 
Step 14 and Step 15 

In these Steps, a compound of formula (43) and a com- 60 
pound of formula (44), respectively, are prepared by remov- 
ing the amino group from the aminopyrrole compound of 
formula (41) and the aminohalogen compound of formula 
(42), respectively. This reaction is essentially the same as 
and may be carried out in the same manner as and using the 65 
same reagents and reaction conditions as Step H4 of Method 
H. 
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Step 16 and Step 17 

35 In these Steps, an ester compound of formula (45) is 
prepared from those pyrrole compounds of formulae (43) 
and (44) in which Y represents a cyano group by converting 
the cyano group to a protected carboxy group. This reaction 
is essentially the same as and may be carried out in the same 

40 m ann er as and using the same reagents and reaction condi- 
tions as Steps E5 and E6 of Method E. 
Step 18 and Step 19 

In these Steps, a trifluoromethyl compound of formula 
(IIc-2), a desired compound of the invention, is prepared 

45 from the ester compound of formula (45), prepared as 
described in Step 16 or 17, via a carboxy lie acid compound 
of formula (46). This reaction is essentially the same as and 
may be carried out in the same manner as and using the same 
reagents and reaction conditions as Steps E7 and ES of 

50 Method E. 

Step 110 and Step ill 

These Steps provide an alte raative route for preparing the 
trifluoromethyl compound of formula (IIc-2) from the ester 
compound of formula (45), prepared as described in Step 16 

55 or 17, via a tri(alkylthio)methyl compound of formula (47). 
This reaction is essentially the same as and may be carried 
out in the same manner as and using the same reagents and 
reaction conditions as Steps E9 and E10 of Method E. 
Step 112 and Step 113 

60 In these Steps, a dihalomethyl compound of formula 
(lie -3), a desired compound of the present invention, is 
prepared from the ester compound of formula (45), prepared 
as described in Step 16 or 17, via an aldehyde compound of 
formula (48). This reaction is essentially the same as and 

65 may be carried out in the same manner as and using the same 
reagents and reaction conditions as Steps Ell and E12 of 
Method E. 
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Step 114 and Step 115 

In these Steps, the desired compound of formula (IIc-4), 
which is a compound of the present invention is prepared, 
from the ester compound of formula (45), prepared as 
described in Step 16 or 17, via a hydroxymethyl compound 5 
of formula (He- 1), which is also a compound of the present 
invention. This reaction is essentially the same as and may 
be carried out in the same manner as and using the same 
reagents and reaction conditions as Steps E13 and £14 of 
Method E. 



The aldehyde compound of formula (24) in Method E and 55 
the aldehyde compound of formula (43) in Method I can be 
also prepared from the corresponding hydro xymethyl com- 
pounds of formulae (Id-1) and (Ilc-1), respectively, by 
converting the hydroxymethyl group to a formyl group. The 
reaction in which a hydroxymethyl group is converted to a 
formyl group may be carried out using an oxidising agent, 60 
for example, chromic acid, manganese dioxide, or dimethyl 
sulfoxide, according to the methods described in detail by S. 
Bartel & F. Bohlmann [Tetrahedron Lett., (1985), 685]. 
Method J 

This is an alternative to Method G, and prepares a 65 
compound of formula (IIa-3) in which R 3 represents a 
hydrogen atom, an alkyl group having from 1 to 6 carbon 
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acorns, or a substituted alky I group having from 1 to 6 carbon 
atoms which is substituted by at least one substituent 
selected from the group consisting of subsriruents a, defined 
5 above, and R J represents an alky I group having from 1 to 6 
carbon atoms, a substituted alkyl group having from 1 to 6 
carbon atoms and which is substituted by at least one 
substituent selected from the group consisting of substiru- 
ents a, defined above, or an araHcyl group. 



Reaction Scheme J 

O R 3 * CH^COOR 7 ^ O R }m R** X* 

, II I («) || | (51) 

R 2 — c— ch— x* r— - R — c— CH— chccoor 7 ). — 

Step Jl H J - Step J2 
(3D (50) 



O R u R 4 * Hydrolysis 

II I | Decarboxylation 
R 2 C — CH — CCCOOR^j 



(52) 



Step J3 



O R u R 4 » 

- II I I Reduction 
R C — CH — CH — COOR 7 



Step J4 



(53) 



OH R u R* m 

2 ' ' ' 

R 2 CH — CH — CH — CH2OH 

(54) 



Oxidati on^ 
Step J5 



O R 3 * R 4 * 

.III 
R C — CH — CH — CHO 

(55) 



R 



NH 2 



(25) 



Step J6 




55 In the above formulae: 

R, R\ R 2 , R 3 ", R 7 and X" are as defined above; and 
R*** represents an alkyl group having from 1 to 6 carbon 
atoms, a substituted alkyl group having from 1 to 6 
carbon atoms which is substituted by at least one 
^ substituent selected from the group consisting of sub- 
stiruents a, defined above, or an aralkyl group. 
Step Jl 

In this Step, a phenacyknalonic acid diester compound of 
formula (50) is prepared by alkylation of a malonic acid 
diester compound of formula (49) with a phenacyl halide of 
65 formula (31). This reaction is essentially the same as and 
may be carried out in the same manner as and using the same 
reagents and reactioo conditions as Step B3 of Method B. 
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Step J2 

In this Step, a compound of formula (52) is prepared by 
alkylatioQ of the phenacylmalonic acid diesier compound of 
formula (50), prepared as described in Step Jl, with a balide 
compound of formula (51). This reaction is essentially the 5 
same as and may be carried out in the same manner as and 
using the same reagents and reaction conditions as Step B3 
of Method B. 
Step J3 

In this Step, a f3-ketoester compound of formula (53) is 10 
prepared by hydrolysis of the compound of formula (52), 
prepared as described in Step J2, followed by decarboxyla- 
tion of the product. These reactions are essentially the same 
as and may be carried out in the same manner as and using 
the same reagents and reaction conditions as Steps B4 and 15 
B6 of Method B. 
Step J4 

In this Step, a diol compound of formula (54) is prepared 
by reduction of the ketone and ester parts of the f$-ketoester 
compound of formula (53), prepared as described in Step J3. 20 
This reaction is essentially the same as and may be carried 
out in the same manner as and using the same reagents and 
reaction conditions as Step E13 of Method E. 
Step J5 

In this Step, a ketoaldehyde compound of formula (55) is 25 
prepared by oxidation of the two hydroxy groups of the diol 
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compound of formula (54), prepared as described in Step J4. 
This reaction may be carried out by well known methods 
using an oxidising agent (such as chromic acid, manganese 
dioxide or dimethyl sulfoxide), for example as described by 
5 E. J- Corey, G. Schmidt et al. [Tetrahedron Lett., (1979), 
399], the disclosures of which are incorporated herein by 
reference. 
Step J6 

In this Step, a compound of formula (IIa-3), which is a 
i0 compound of the present invention, is prepared by cyclizing 
the ketoaldehyde compound of formula (55), prepared as 
described in Step J5, and an aniline compound of formula 
(25) under dehydrating condensation conditions. This reac- 
tion is essentially the same as and may be carried out in the 
15 same manner as and using the same reagents and reaction 
conditions as Step B2 of Method B. 
Method K 

In this Method, a compound of formula (Ie-1) or (Ie-2), 
which are compounds of formula (I) in which R 2 represents 

20 a phenyl group substituted by a mercapto group or by an 
alkanoylthio group and R 3 represents a hydrogen atom, an 
alkyl group having from 1 to 6 carbon atoms or a substituted 
alkyl group having from 1 to 6 carbon atoms which is 
substituted by at least one substituent selected from the 

25 group consisting of substituents a, defined above, is pre- 
pared. 



Reaction Scheme K 



R'SOs (( )) CHO 




V* — V Step Kl 

(1) 



-6— C 



Step K2 

(57) 



R* O 

1 11 . 
CH 2 =C — C — R 3 « 



StepK3 



(58) 
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StepK4 



(59) 





R" X- (61) 

or 

Rii Q— R ii (62) 

StepK6 



SO-R 1 



(Ic-1) 



oJ 



35 



40 



In the above formulae: 

R, R a , R 3 ", R u and X a are as defined above; and 
R 11 represents an alkanoyl group having from 2 to 5 
carbon atoms. 
Step Kl 

In this Step, a compound of formula (57) is prepared by 
the dehydration condensation of a benzaldehyde compound 
of formula (1) with an aniline disulfide compound of for- 
mula (56). This reaction is essentially the same as and may 
be carried out in the same manner as and using the same 
reagents and reaction conditions as Step Al of Method A. 
Step K2 

In this Step, an anilinonitrile disulfide compound of 
formula (58) is prepared by the addition of hydrogen cya- *5 
nide to a compound of formula (57), prepared as described 
in Step Kl. This reaction is essentially the same as and may 
be carried out in the same manner as and using the same 
reagents and reaction conditions as Step A2 of Method A. 
Steps K3 and K4 50 

In these Steps, a pyrrole disulfide compound of formula 
(60) is prepared by reacting an anilinonitrile disulfide com- 
pound of formula (58), prepared as described in Step K2, 
with an a,p-unsaturated aldehyde or ketone compound of 
formula (5), to give a pyrrolidine disulfide compound of 55 
formula (59), which is then dehydrated and dehydrogency- 
anated. These reactions are essentially the same as and may 
be carried out in the same manner as and using the same 
reagents and reaction conditions as Steps A3 and A4 of 
Method A. 
Step K5 

In this Step, a compound of formula (Ie-1), which is a 
compound of the present invention, is prepared by reduction 
of a pyrrole disulfide compound of formula (60), prepared as 
described in Step K4. This reaction may be carried out by 
well known methods using a reducing agent (such as sodium 
borohydride, lithium borohydride, lithium aluminum 



60 
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hydride, diisobutylaluminum hydride or borane), for 
example as described by J. J. D'Amico [J. Org. Chem. T 26, 



In this Step, a compound of formula (Ie-2), which is also 
^ a compound of the present invention, is prepared by 
alkanoylation of the mercapto group of the compound of 
formula (Ie-1), which is a compound of the present invention 
and which was prepared as described in Step K5. This 
reaction may be carried out by conventional methods, using 
4 5 an alkanoyl halide compound of formula (61) or the corre- 
sponding acid anhydride compound of formula (62). 

Method L 

5Q This provides an alternative method to Method G for 
preparing a compound of formula (33). 



35 3436 (1961)]. 



Step K6 



Reaction Scheme L 



55 



R 3a CH=C — 



CNO 



HBr/HOCH^CH^H 



Step LI 



(63) 



60 



65 



R u CH — 
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-continued 

1) M S 

CH, 

2) R 2 CN (65) or R^COX* (66) R^CONOCHi (67) 5 



Sup L2 



O R** R 4 n 

2 II I I / ^1 

2 c — CH — CH C I 



Hvdrolvsis 10 



Step L3 



(68) 



O R 3 * R 4 

2 il I I 

R 2 C — CH — CH — CHO 

(33) 



15 



20 



In the above formulae, X a , R 2 , R 3 ° and R J are as defined 
above. 
Step LI 

In this Step, a bromoacetal compound of formula (64) is 25 
prepared by reacting an unsaturated aldehyde compound of 
formula (63) with hydrogen bromide gas in ethylene glycol. 
The reaction may be carried out by the method of Taylor et 
al. [J. Org. Chem., 48, 4852^860 (1983)]. 
Step L2 30 

In this Step, a ketoacetal compound of formula (68) is 
prepared by reacting the bromoacetal compound of formula 
(64), prepared as described in Step LI, with metallic mag- 
nesium to prepare a Grignard reagent and then reacting this 
Grignard reagent with a oitrile compound of formula (65), 35 
with an acyl halide compound of formula (66) or with an 
amide compound of formula (67). The reaction may be 
carried out by the method of Kruse et al. [Heterocycles, 26, 
3141-3151 (1987)]. 

Step L3 40 

La this Step, a 1,4-dioxo compound of formula (33) is 
prepared by the hydrolysis of the acetal moiety of the 
ketoacetal compound of formula (68), prepared as described 
in Step L2. This may be effected using any conventional 
hydrolysis method employing an acid. 45 

Alternatively, the ketoacetal compound of formula (68) 
can be used in Step G2 in place of the compound of formula 
(33). 

In all of the above reactions, where R 1 represents an alkyl 
group having from 1 to 6 carbon atoms, it is possible to use 50 
as a starting material a compound in which the alkylsulfonyl 
group ( — SO, -alkyl) is replaced by a alkylthio group ( — S- 
alkyl). In all such cases, the reactions may be carried out as 
described above, and then the alkylthio group may be 
oxidised by well known and conventional methods to a 55 
alkylsulfonyl group at any stage in the reaction sequence. 

For example, the oxidation of the alkylthio group to the 
alkylsulfonyl group may be carried out by reacting the 
alkylthio compound with 2 or more equivalents of an 
oxidising agent. There is no particular restriction on the 60 
nature of the oxidising agents used, and any oxidising agent 
commonly used in reactions of this type may equally be used 
here. Examples of such oxidising agents include: peracids, 
such as peracetic acid, perbenzoic acid or 
m-chloroperbenzoic acid; hydrogen peroxide; and alkali 65 
metal perhalogenates, such as sodium metaperchlorate, 
sodium meiaperiodate or potassium meiaperiodate. Of these. 
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we prefer the peracids or hydrogen peroxide, particularly 
m-chloroperbenzoic acid. 

The reaction is normally and preferably effected in the 
presence of a solvent. There is no particular restriction on the 

5 nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or on the reagents involved 
and that it can dissolve the reagents, at least to some extent. 
Examples of suitable solvents include: aliphatic 
hydrocarbons, such as hexane, heptane or petroleum ether; 

10 aromatic hydrocarbons, such as benzene, toluene or xylene; 
halo gena ted hydrocarbons, such as methylene chloride, 
chloroform, carbon tetrachloride or dichloroethane; 
alcohols, such as methanol, ethanol, propanol or butanol; 
esters, such as ethyl acetate, propyl acetate, butyl acetate or 

15 ethyl propionate; carboxylic acids, such as acetic acid or 
propionic acid; water; or a mixture of any two or more of 
these solvent. Of these, we prefer the halogenated hydro- 
carbons (particularly methylene chloride, chloroform, 
dichloroethane) or the carboxylic acids, (particularly acetic 

20 acid). 

The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not 
critical to the invention. The preferred reaction temperature 
will depend upon such factors as the nature of the solvent, 

25 and the starting material or reagent used. However, in 
general, we find it convenient to carry out the reaction at a 
temperature of from -20° C. to 150° C, more preferably 
from 0° C. to 100° C. The time required for the reaction may 
also vary widely, depending on many factors, notably the 

30 reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, a 
period of from 10 minutes to 10 hours, more preferably from 
30 minutes to 5 hours, will usually suffice. 

35 Moreover, in all of the above reactions, it is possible to 
use a compound in which R 2 represents a phenyl group 
substituted by an alkylthio group and then convert this to an 
alkylsulfinyl group at any stage in the reaction sequence, as 
described above. The reaction can be carried out as 

40 described above, but the amount of oxidising agent is from 
0.8 to 1.2 equivalents per equivalent of the alkylthio com- 
pound. 

BIOLOGICAL ACTIVITY 

45 The 1,2-diphenyipyrrole derivatives and pharmacologi- 
cally acceptable salts thereof of the present invention act as 
cyclooxygenase-2 selective inhibiting agents and/or as 
inflammatory cytokine production suppressing agents, and 
are thus effective for the prophylaxis and therapy of diseases 

50 mediated by cyclooxygenase-2 and/or inflammatory cytok- 
ines. In addition, they have the ability to inhibit the produc- 
tion of leukotrienes and to inhibit bone resorption. 
Accordingly, these compounds can serve as analgesics, as 
anti- inflammatory agents, as antipyretics and/or as and- 

55 allergic agents. In addition, the compounds of the present 
invention can be used for the treatment or prophylaxis of 
disease involving or resulting from the resorption of bone, 
such as osteoporosis, rheumatoid arthritis and osteoarthritis. 
These types of analgesics, anti-inflammatory agents and/or 

60 antipyretics exhibit effects not only on inflammatory 
diseases, such as pain, pyrexia, and edema, but also on 
chronic inflammatory diseases, such as chronic rheumatoid 
arthritis and osteoarthritis, allergic inflammatory diseases, 
asthma, sepsis, psoriasis, various autoimmune diseases, sys- 

65 temic lupus erythematosus, juvenile onset diabetes, autoim- 
mune intestinal diseases (such as ulcerative colitis, Crohn's 
disease), viral infection, tumors and glomerulonephritis. 
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The biological activity of the compounds of the present 
invention is illustrated by the following Experiments. 

EXPERIMENT i 

Inhibitory Activity on Cyclooxygenase- 1 from Ram 5 
Seminal Vesicle Microsomes (RSVM) and Human 
Recombinant Cyclooxygenase-2 (In Vitro Test) 

In order to prepare cyclooxygenase- 1 (COX-1) 
microsomes, ram seminal vesicles were homogenised by a io 
blender. To prepare cyclooxygenase-2 (COX-2) 
microsomes, an expression vector which contains the human 
COX-2 gene was introduced into COS cells. The cells were 
homogenised by sonication after 66 hours cultivation. 
Microsomes were then prepared in accordance with conven- \$ 
tional methods. 

Enzyme activity was assayed as follows. 

The assay mixture contained 10 ul of COX-1 or COX-2 
microsomes (5 to 15 ,«g) t 2 ^1 of sample dissolved in 
dimethyl sulfoxide, 50 jA of 200 mM Tris (pH 7.6), 10 ul of 20 
20 mM reduced glutathione, 10 ^1 of 10 mM epinephrine, 
and 15.5 ul of distilled water. After preincubation at 37° C. 
for 15 minutes, 2.5 fA of 10 oM arachidonic acid (dissolved 
in ethanol) were then added to the mixture (final volume of 
100 /d) and allowed to react at 37° C. for 30 minutes. The 25 
final dimethyl sulfoxide and ethanol concentrations were 2% 
and 23%, respectively. To the reaction mixture were then 
added 15 id of ice-cooled 0.2M HQ to stop the reaction, and 
the mixture was cooled at 4° C. for 5 minutes. 15 ul of a 
0.2M aqueous solution of sodium hydroxide were then 30 
added to the reaction mixture to neutralise the pH. The 
amount of PGE~, in the reaction mixture was measured 
using a commercially available ELISA kit (Cayman). IC 50 
was calculated from the regression line determined by the 
inhibition rates of PGE^ formation and the concentrations of 35 
the compound. 

The results are shown in Table 3. 



TABLE 3 


Example 


Inhibitory Effect on 


Inhibitory Effect on 


Selectivity 


No. 


COX-1 [ICso (uM)] 


COX-2 [ICjo (jjM)] 


(COX-l/COX-2) 


20 


85 


0.023 


3696 


38 


>100 


0.023 


>4348 


52 


>100 


0.016 


>6250 


56 


>100 


0.018 


>5556 


58 


6.3 


0.019 


332 


62 


1.5 


0.0097 


153 


65 


13 


0.015 


867 


73 


3.0 


0.025 


120 


SO 


25 


0.011 


2273 


103 


3.7 


0.01 


370 


108 


6.0 


<0.0l 


>600 


109 


3.8 


0.023 


165 


A 


>100 


>100 





40 



50 



Compound A is 5-methyl-2-phenyI- 1-(4- 
sulfamoylphenyl)pyrrole which is disclosed in DE patent 
No. 1938904, mentioned above. 

In this test, the compound of the present invention exhib- 
ited excellent inhibitory effects selective for 60 
cyclooxygenase-2. 

EXPERIMENT 2 

Inhibitory Effect on Cytokine Production in Human 

Peripheral Monocytes (In Vitro Test) 65 
(1) Peripheral blood was collected from healthy human 
volunteers in the presence of heparin. After mixing it with an 
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equal volume of phosphate-buffered saline (PBS, Nissui 
Pharmaceutical), the mixture was layered onto Ficoll Paque 
medium (Pharmacia) at the rate of 2:1 and centrifuged at 
520xg at 25° C for 20 minutes. After centrifugation, ihe 

5 monocyte layer was removed and suspended in RPMI 1640 
(Nissui Pharmaceutical) containing 10% fetal calf serum 
(FCS). The monocytes were washed once with the same 
medium, placed in a plastic Petri dish, pre-ireated with 
human plasma and incubated for 2 hours in the presence of 

10 5% CO z to cause them to adhere to the dish. After 
incubation, the Petri dish was washed twice with PBS to 
remove the non-adherent cells. Thereafter, PBS containing 
5% FCS and 0.2% EDTA was added to the Petri dish and the 

15 dish was allowed to stand undisturbed for 15 minutes at 4° 
C. The monocytes were recovered from the dish by pipet- 
ting. The cells were finally suspended in RPMI 1640 at a 
concentration of 1.25x10 s cells/ml. 

(2) Culture of Human Monocytes 

20 A 40 solution of the test compound and 40 ul of 
lipopolysaccharide (LPS; E. coli, 0.26:B6, Difco),- adjusted 
to a final concentration of 10 //g/ml, were added to 320 id of 
cell suspension. The resulting mixture was then cultured for 

^ 20 hours in the presence of 5% C0 2 and the supernatant was 
removed at the end of cultivation to assay IL-ip and TNFcx. 
The test compound was dissolved in dimethyl sulfoxide and 
diluted by a factor of 100 with FCS to reach 10 times the 
final concentration (the final concentrations of dimethyl 

30 sulfoxide and FCS were 0.1% and 10%, respectively). 

(3) Measurement of Cytokine in the Supernatant Medium 
The amount of IL-ip was measured with a commercially 

available ELISAJrit (Cayman), after diluting the supernatant 
medium by a factor of 15 or 30 with the ELISA buffer. The 

35 amount of TNFa was similarly measured by a ELISA kit 
(Genzyme) after diluting the supernatant by a factor of 2. 

The IC S0 was calculated from the regression line deter- 
mined by the inhibition rates and the concentrations of the 

40 test compound. The results are summarised in Tables 4 and 



In this test, the compound of the present invention exhib- 
ited excellent inhibitory effects on inflammatory cytokine 
(IL-ip and TNF-a) production. 



5. 
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TABLE 4 



Example So. 



Inhibition of IL-lfJ production {%) 
Dose: 10 uM 



50 



7 
41 
90 
A 



42.6 
51.2 
62.2 
24.2 
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TABLE 5 



Example No. 



Inhibition of TNFa production 
Dose: 10 uM 
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49 
54 
68 
81 
105 
123 
A 



40-9 
54.7 
42.6 
46.1 
41.8 
43.6 
13.9 
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EXPERIMENT 3 

Analgesic effect on yeast-inflamed pain in rais 
(Randall-Selitto method) (In Vivo Test) 

(1) Test Compound 5 
The compound was suspended in 0.5% tragacanth and 

administered orally at a volume of 5 mi/kg. The control 
group was administered with 0.5% tragacanth only as a 
vehicle. 

(2) Animals 10 
Wistar-lmamichi rats (males, 5 week old, body weights: 

80-100 g) were used in this test. 

(3) Test Method 

The test was conducted in accordance with the method of 
Winter and Flataker [J. Pharmacol. Exp. Ther. 150, 165-171, 
(1965)], which is a modification of the original method of 
Randall and Seiitto [Arch. Int. Pharmacodyn. Ther. Ill, 
405-4-19, (1957)]. The rats were fasted for 16 hours prior to 
use. Inflammation was induced by subcutaneous injection of ^ 
0.1 ml of a suspension of 20% beer yeast (Sigma) into the 
right hind footpad of the animal. After 4.5 hours, increasing 
pressure was applied to the inflamed footpad at a constant 
speed using an Analgesy meter (Trade mark) (Ugo-Basile 
Co.). The pressure at which the animal exhibited a squeaking 
reaction was measured and considered to be a pain threshold 
(units: g). To those rats that exhibited a pain threshold of less 
than 200 g (mean: 60 to 120 g), the compounds were 
immediately administered orally and pain threshold values 
were measured 0.5, 1 and 2 hours after administration. ^ 

First the average of pain threshold values at each time 
point (0.5, 1, and 2 hr) was calculated in a control group. If 
a pain threshold value exceeded 2 times the control average 
value at the same time point even once in the drug-treated 
groups, then the animal was considered to indicate efficacy. 35 
Efficacy rates of the drug were estimated by the evaluation 
method of Blake [J. Pharm. Pharm. 19, 367-373, (1967)]. 
The results are shown in Table 6. 




TABLE 6 

Analgesic effect on yeast-inflamed pain in rats fRandall- Seiitto method) 



Example Efficacy Rate (No. of animals in which drug was 

No. effective/No. of animals used in test) Dose: 12.5 mg/kg 



7 


5/5 


IS 


5/5 


19 


5/5 


52 


5/5 


62 


5/5 


65 


5/5 


66 


5/5 


67 


5/5 


69 


5/5 


71 


5/5 


77 


5/5 


78 


5/5 


79 


5/5 


82 


5/5 


83 


5/5 


84 


5/5 


35 


5/5 


86 


5/5 


87 


5/5 


S3 


5/5 


97 


5/5 


100 


5/5 


101 


5/5 


129 


5/5 


130 


5/5 


A 


t/5 



45 



60 



65 
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EXPERIMENT 4 

Carrageen an- induced Paw Edema Test (In Vivo 
Test) 

5 The same test compounds were subjected to the test as 
those in the Randall -Selitto test of Experiment 3. Wistar- 
Imamichi rats (males, 6 week old, body weights: 110-120 g) 
were used in this test. 

The method of Winter, et al. [Proc. Soc. Exp. Biol. Med. 
Ill, 544-547, (1962)] was slightly modified to perform the 
test [Sankyo Annual Research Report 39, 77-111, (1989)]. 
The rats were fasted for 16 hours prior to use. Inflammatory 
edema was induced by the subcutaneous injection of 0.05 ml 
of a 1% carrageenan (Vise arm 402) solution into the right 
hind paw of the a nim al The test compounds were admin- 
istered orally 30 minutes before injection of carrageenan. 
The volume of the right hind foot was measured with a 
Plethysmometer (Trade mark) (Ugo-Basile Co.) just before 
administration of the test compound and 3 hours after 
injection of carrageenan to determine the edema intensity 
[(right foot volume after 3 hours/right foot volume before 
injection)- 1]. The inhibition rate (percentage) at each dose 
was calculated and is shown in Table 7. 



10 



15 



20 



25 



30 



TABLE 7 



Inhibitory effect on Carragee nan-induced Paw Edema in rats 
Example No Inhibition Rate (?S>) Dose: 50 mg/kg 



yj 35 



40 



45 



50 



55 



60 



7 


56 


17 


67 


18 


53 


19 


65 


41 


60 


52 


65 


62 


55 


64 


60 


67 


64 


69 


55 


73 


72 


75 


57 


76 


56 


78 


66 


82 


78 


83 


70 


84 


66 


85 


73 


86 


64 


88 


61 


90 


64 


96 


60 


97 


63 


98 


55 


99 


57 


100 


57 


103 


56 


104 


69 


105 


68 


108 


58 


109 


77 


120 


62 


121 


59 


129 


62 


130 


73 


A 


14 



EXPERIMENT 5 

Scald- induced Pain Test (In Vivo Test) 

65 The test was conducted in accordance with the method of 
Iizuka and Tanaka [Jpn. J. Pharmacol. 70, 697, (1967)]. The 
test compound was administered in the same manaer as in 
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Experiment 3. Male Wistar-Imamicfai rats (4-5 week old, 
body weights: approximately 100 g) were used after fasting 
for 16 hours. The right hind foot of the animal was immersed 
in hot water at 57° C. for 6 seconds to induce scald under 
ether-anesthesia. Two hours later, the scald foot of the rat 
was irritated by immersing in hot water at 40° C. for 5 
seconds, and the animal was returned to the cage. 

The behaviour of the animal was observed for 30 seconds. 
Lifting up the scalded foot or licking it without coming in 
contact with the metal cage were considered to be pain 
responses. Pain response time was determined as the total 
time of the pain response during the 30- second observation 
period. After selecting only those animals that exhibited a 
favorable pain response two hours after inducing scald, the 
animals were given a test compound by oral administration. 
Pain response time was again measured 1 and 2 hours after 
dosing and the mean value was determined. Using the mean 
values, inhibition rates were calculated relative to the control 
group. 

ID 50 was calculated from the regression line determined 
by the inhibition rates and the doses. 

These results are shown in Table 8. 



TABLE 8 



Analeesic effect 


on scald-induced Pain in rats 


Example No. 




52 


1.1 


67 


1.6 



30 




15 



EXPERIMENT 6 

Antipyretic effect on yeast-induced fever (In Vivo Test) 40 

The method of Roszkowski et al. [J. Pharmacol. Exp. 
Ther. 179, 114, (197 1)] was slightly modified to perform the 
test. The test compound was administered in the same ^ 
manner as in Experiment 3. Male Wistar-Imamicfai rats (6 
week old, body weights: approximately 120 g) were used in 
the test Yeast (Brewer's yeast, Sigma) was suspended in 
physiological saline to a concentration of 25%, finely 
crushed in an agate mortar, and injected subcutaneously into 50 
the backs of the rats under ether-anesthesia at a volume of 
2 ml/rat. The rats were fasted after the injection of yeast. On 
the following day (19 hours after the yeast injection), a 
catheter-type thermistor thermometer (Japan Koden, MGA ^ 
III) was inserted approximately 5 cm into the rectum to 
measure the temperature of the animals. Those animals, 
which exhibited a fever of 1.5° C. or more compared to 
normal animals, were selected, and grouped so that the mean 
fever temperatures of each group were nearly equal. Rectal fiQ 
temperatures were measured 1 and 2 hours after adminis- 
tration of the test compound* and fever temperature was 
calculated by subtracting the normal temperature of healthy 
animals measured simultaneously. Inhibition rate of the 
group treated with the compound relative to the control 65 
group was calculated by using the mean value at 1 and 2 
hours after dosing. These results are shown in Table 9. 
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TABLE 9 



5 



10 



Antiovretic 


effect on veast-induced fever Ctn Vivo TesO 


Example No. 


Inhibition Rate (%) Dose: 0.4 mgrkg 


52 


82 


67 


78 




64 


EXPERIMENT 7 



Irritative effect on gastric mucosa (la vivo test) 

j5 Experiments were performed according to the method 
described by Jahn and Adrian [Arzneim.-Forsch. 19, 36, 
(1969)]. Male Wistar rats weighing approximately 120 g 
were fasted for 16 hours before the experiment. The drugs 
were administered orally to rats as described in Experiment 

20 3. Three and the half hours after dosing, the animals were 
killed under ether-anesthesia and the stomachs were placed 
into 1% of formalin. The stomach was opened by cutting 
along the greater curvature and the number and length of 
lesions were counted under a microscope (6.3x10). The 

25 ulcerogenicity in each animal was assessed according to 
Hitchens eL al. [Pharmacologist 9, 242, (1967)]. Incidence 
was determined as the rate of rats with 4 or more ulcers of 
more than 0.5 mm length, and UD 50 's (doses producing 50% 
incidence) were calculated from the incidence and the dose 

30 by probit (-probability unit) method. The results are sum- 
marised in Table 10. 

TABLE 10 



Irritative effect on gastric mucosa 
Example No. UDjo (mg/kg) 



40 



i i 

~~ 45 



65 


>100 


66 


>100 


67 


>100 


69 


>100 


70 


>100 


71 


>100 


76 


>100 


77 


>100 


78 


>100 


79 


>100 


SO 


>100 


82 


>100 


84 


>100 


103 


>100 


119 


- >100 


121 


>100 



EXPERIMENT 8 

55 Bone resorption assay (in vitro test) 

Bone resorption assays were performed according to the 
method of Kitamura et. al. [Bone 14, 829-834, (1993)]. 
Tibia and femur removed from 18- to 20-day -old ICR strain 
mice were minced with scissors and stirred for 30 seconds 

60 in 10 ml culture medium (D-MEM containing 10% FCS). 
The cell suspension stood for 2 minutes and the resulting 
supernatant was centrifuged at 800 rpm for 3 minutes to 
obtain a precipitate of unfractionated bone cells involving 
osteoclasts and preosteoclasts. The precipitate resuspended 

65 in the medium was incubated in the presence of 5xl0~ 8 M 
rPTH (1-34) at 37° C. in a 5% CO z incubator for 6 days. 
After incubatioD, the cells were harvested with irypsin- 
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£DTA» washed twice with the medium, adjusted to a density 
of SxlO 5 cells/ml. and were seeded 200 ul/well in 96-well 
plates, each well containing an ivory slice (6 mm diameter, 
0.15 mm thickness). The slices were incubated in the pres- 
ence of test compounds dissolved in dimethyl sulfoxide at 5 
37° C. in a 5% CO z incubator for 2 days. After scraping off 
the cells, the slices were treated with acid-hemaloxilin for 10 
minutes to stain pits formed and washed with water. The 
number of pits was counted under a light microscope and the 
inhibitory activity of the compound on pit formation was 10 
expressed as a percentage of the control value. In this assay, 
the compound of the present invention exhibited excellent 
inhibition on bone resorption. 

EXPERIMENT 9 l5 

Effects on bone loss in ovariectomized rats (in vivo 
test) 

Eight week-old female Sprague-Dawley rats were pur- 
chased and ovariectomy was performed at 9 weeks of age. 20 
After surgery the animals received daily oral administration 
of the test compound suspended in 0.5% tragacanth at a 
volume of 2 ml/kg for 2 weeks. On the day following the last 
administration, the animals were euthanized and the bilateral 
femurs were removed to measure bone mineral density by a 25 
bone mineral analyser using X ray. For comparison, sham- 
operated (Sham) and ovariectomized (OVX) rats received 
only 0.5% tragacanth and underwent the same measurement 
as the treatment group. Data will be expressed as means 
iS.E.M (standard error of means). In this experiment, the 30 
compounds of the present invention exhibited excellent 
inhibition on the decrease in bone mineral density by OVX. 



EXPERIMENT 10 



35 



Inhibitory effect on LTB 4 production from human 
peripheral monocytes (In vitro test) 

(1) Isolation of human peripheral monocytes 

The isolation of monocytes was carried out as described 
in Experiment 2-(l). 40 

(2) Culture of human monocytes 

The cell culture was carried out as described in Experi- 
ment 2-(2). 

(3) Measurement of LTB4 content in the medium of mono- 
cytes culture. 45 

The supernatant of the culture medium after incubation 
was subjected to the ELISA assay (Cayman). IC S0 values 
were calculated by the least square method from the regres- 
sion line determined by the inhibition rates and the doses. 
The results are shown in Table 11. 50 

TABLE 11 

Inhibitory effect on tXB , production from human peripheral mo oocytes 

Example No. ICjo (jiM) 55 

78 0.31 

As can be seen from the above experiments, the com- 
pounds of the present invention have excellent analgesic, 60 
anti- inflammatory and anti-pyretic activities and also reduce 
the resorption of bone. They can, therefore be used in human 
and animal therapy. 

The 1,2-diphenylpyrrole derivatives of the present inven- 
tion can be administered in any conventional form, for 65 
example in the form of tablets, capsules, granules, powders 
or syrups, or they may be administered parenterally by 
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injection, or as suppositories, ointments, etc. These pharma- 
ceutical formulations can be prepared by mixing the com- 
pounds of the present invention with conventional additives, 
such as ordinary excipients, binders, disintegrating agents, 
5 lubricants, stabilisers, corrigents using known methods. 
The dose of the compound of the present invention varies 
depending on the condition, age and body weight of the 
patient, as well as upon the administration route, the type of 
disease, and other factors, but the compounds of the present 
i° invention can usually be administered in a daily dose of from 
0.01 to 50 mg/kg body weight, preferably from 0.1 to 10 
mg/kg, in the case of adult, either as a single dose or as 
divided doses. 

The preparation of compounds of the present invention is 
15 further illustrated by the following non-limiting Examples. 

EXAMPLE 1 

1^4-Methoxyphenyl>2-{4-methylsulfonylphenyl) 
20 pyrrole (Compound No. 1-33) 

l(i) 4-Methoxy-N-(4-methylsulfonylbenzylidene)aniline 

1.00 g (5.4 tnmol) of 4-methylsulfonyIbenzaldehyde and 
0.67 g (5.4 mmol) of 4-methoxyaniline were dissolved in 15 
ml of ethanoi, and the solution was heated under reflux for 
1 hour. At the end of this time, the reaction solution was 
cooled to room temperature, and the crystals which precipi- 
tated were collected by filtration and washed with ethanoi, 
to give 1.48 g (yield 95%) of the title compound as slightly 
^ yellow prismatic crystals. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCXj) 5 ppm: 
8.57 (1H, singlet); 
8.11-8.01 (4H, multiplet); 
35 733-7.26 (2H, multiplet); . 
6.99-6.93 (2H t multiplet); 
3.85 (3H, singlet); 
3.09 (3H, singlet). 
40 l(ii) a-(4-Methoxyanilino)-a-(4-methylsulfonylphenyl) 
acetonitrile 

1.48 g (5.1 mmol) of 4-me thoxy -N-(4- 
methylsulfonylbenzylidene)aniline [prepared as described 
in step (i) above] were suspended in 15 ml of anhydrous 
45 tetrahydrofuran, and 0.80 ml (6.0 mmol) of 95% trimethyl- 
silyl cyanide and 0.85 g (6.0 mmol) of zinc chloride were 
added to the resulting suspension at 0° C, whilst stirring. 
The temperature of the reaction inixture was then allowed to 
return to room temperature, and the mixture was stirred 
50 overnight. At the end of this time, water was added and the 
mixture was extracted with ethyl acetate. The organic extract 
was washed with water and dried over anhydrous sodium 
sulfate, after which it was concentrated by evaporation under 
reduced pressure and the crystals which precipitated were 
55 collected by filtration, to give 1.05 g (yield 65%) of the title 
compound as a slightly yellow powder. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
60 8.04 (1H, doublet, J=8 Hz); 
7.84 (2H, doublet, J-8 Hz); 
6.84 (4H, singlet); 
6.45 (1H, doublet, J-10 Hz); 
65 6.10 (1H, doublet, J-10 Hz); 
3.67 (3H. singlet); 
3.25 (3H, singlet). 
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l(iii) 1^4-Methoxyphenyl-2-(4-methylsulfonylphenyl) 
pyrrole 

1. 00 g (3.2 mmol) of a-(4-mcthoxyanilino)-a-(4- 
methylsulfonylpbenyl)-acetonitrile [prepared as described 
in step (ii) above] was suspended ia 15 ml of anhydrous 5 
tetrahydroruran, and 0.24 ml (3.5 mmol) of acrolein was 
added to the resulting suspension. 3.2 ml (3.2 mmol) of a 
1.0M solution of lithium bis(trimethylsilyl)amide in tetrahy- 
drofuran were then added dropwise to the mixture at -60° C. 
to -65° C, whilst stirring. The mixture was stirred at the 10 
same temperature for I hour, and then the temperature of the 
mixture was allowed to return to room temperature, and the 
mixture was stirred for a further 1.5 hours. At the end of this 
time, a saturated aqueous solution of ammonium chloride 
was added to the reaction solution and the mixture was is 
extracted with ethyl acetate. The organic extract was washed 
with water and dried over anhydrous sodium sulfate. The 
solvent was then removed by distillation under reduced 
pressure, and the residue was heated at 200° C. for 1 hour. 
It was then applied to a silica gel chromatography column, 20 
and eluted with a 1:9 by volume mixture of hexane and 
methylene chloride, to give 0.32 g (yield 31%) of the title 
compound as a pale yellow powder, melting at 146-149° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 25 

7.74 (2H, doublet, J-8 Hz); 

7.27 (2H, doublet, J-8 Hz); 

7.13-7.07 (2H, multiplet); 

6.95-6.85 (3H, multiplet); 30 
6.58-6.57 (1H, multiplet); 
6.39-6.36 (1H, multiplet); 
'3.84 (3H, singlet); 

3.04 (3H, singlet). 35 

EXAMPLE 2 

l-(4-Chlorophenyl)-2-(4-methylsulfonylphenyl) 
pyrrole (Compound No. 1-35) 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(ii) and l(iii), but using 
4-chloroaniline as a starting material instead of 
4-methoxyaniline, the title compound was obtained as a pale 
yellow powder, melting at 184-188° C. The yield of the 4S 
compound (pale yellow prismatic crystals) in the first stage 
was 94%, that in the second stage (white powder) was 93%, 
and that in the third stage was 42%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCL,) 5 ppm: 50 

7.78 (2H, doublet, J-8 Hz); 

7.37-7.26 (4H, multiplet); 

7.13-7.09 (2H, multiplet); 

6.97 (1H, singlet); 55 
6.58-6.57 (1H, multiplet); 
6.42-6.39 (1H, multiplet); 
3.05 (3H, singlet). 

EXAMPLE 3 60 

l-(4-Trifluoromethylphenyl)-2-(4- 
methylsulfonylphenyl)pyrrole 

(Compound No. 1-45) 6S 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(ii) and l(iii), but using 
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4-iniluoromeihy laminae as a starting material instead of 
4-methoxyaniline, the title compound was obtained as a 
while powder, melting at 187-190° C. The yield of the 
compound (pale yellow prismatic crystals) in the first stage 
was 64%, that in the second stage (white powder) was 95%, 
and that in the third stage was 47%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.80 (2H, doublet, J-8 Hz); 
7.64 (2H, doublet, J-8 Hz); 
7.28 (4H, doublet, J-10 Hz); 
7.02 (1H, singlet); 
6.61-6.60 (1H, multiplet); 
is 6.46-6.43 (1H, multiplet); 
3.06 (3H, singlet). 

EXAMPLE 4 



10 



20 



1 -{4-Trifluoro me thoxyp henyl)-2-{4- 
methylsulfonylphenyl)pyrrole (Compound No. 1- 
46) 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(ii) and l(iii), but using 
25 4-trifluoromethoxyaniline as a starting material instead of 
4-methoxy aniline, the title compound was obtained as a 
white powder, melting at 150-152° C. The yield of the 
compound (pale yellow prismatic crystals) in the first stage 
was 59%, that in the second stage (white powder) was 97%, 
30 and that in the third stage was 52%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.78 (2H, doublet, J-8 Hz); 
7.29-7.18 (6H, multiplet); 
6.98 (1H, singlet); 
6 .59-6.58 (1H, multiplet); 
6.43-6.41 (1H, multiplet); 
3.05 (3H, singlet). 



35 



40 



45 



50 



60 



EXAMPLE 5 



l-(3-Chloro-4-fluorophenyl)-2-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 1- 
39) 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(ii) and l(iii), but using 

3- chloro -4- fluoro aniline as a starting material instead of 

4- methoxyaniline, the title compound was obtained as a pale 
yellow powder, melting at 146-149° C. The yield of the 
compound (white powder) in the first stage was 93%, that in 
the second stage (white powder) was 96%, and that in the 
third stage was 39%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
55 CDCy 5 ppm: 

7.80 (2H, doublet, J«8 Hz); 
7.33-6.95 (6H, multiplet); 
6.57 (1H, doublet, J=2 Hz); 
6.41-6.39 (1H, multiplet); 
3.05 (3H, singlet). 

EXAMPLE 6 

l-(3,4-Difiuorophenyl)-2-(4-methylsulfonylphenyl) 
65 pyrrole (Compound No. 1-51) 

Following a procedure similar to that described, in the 
three stages of Examples l(i), l(ii) and l(iii), but using 
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3,4-diSuoroaniliae as a starting material instead of 
4-methoxy aniline, the title compound was obtained as a pale 
yellow powder, melting at 137-139° C. The yield of the 
compound (pale yellow prismatic crystals) in the first stage 
was 66%, that in the second stage (white powder) was 92%, 5 
and that in the third stage was 46%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.80 (2H, doublet, J-8 Hz); 

7.28 (2H, doublet, J-8 Hz); 

7.22-6.87 (6H, multiplet); 

6.58-6.56 (1H, multiplet); 

6.42-6.39 (1H, multiplet); 

3.06 (3H, singlet). is 
EXAMPLE 7 



10 



20 



35 



l-(2,4-Difluorophenyl)-2-(4-methylsulfonyIphenyl) 
pyrrole (Compound No. 1-53) 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(ii) and l(iii), but using 
2,4-difluoroaniline as a starting material instead of 
4-methoxy aniline, the title compound was obtained as a 
^ white powder, melting at 122-125° C. The yield of the ^ 

LJ compound (white powder) in the first stage was 79%, that in 

yrj the second stage (white powder) was 97%, and that in the 

ff^ third stage was 10%. 

C I Nuclear Magnetic Resonance Spectrum (270 MHz, 

CDCI3) 6 ppm: 30 
^ 7.77 (2H, doublet, J-8 Hz); 

I M 7.30-7.19 (3H, multiplet); 

M= 6.95-6.89 (3H, multiplet); 

m 6.60-6.59 (1H, multiplet); 

2 6.45-6.42 (1H, multiplet); 

O 3.04 (3H, singlet). 

J3 EXAMPLE 8 

2 2 1^3,4-Dimethylphenyl)-2-{4-methylsulfonylphenyl) 40 

pyrrole (Compound No. 1-55) 

M Following a procedure similar to that described in the 

k=J three stages of Examples l(i), l(ii) and l(iii), but using 

3,4-dimethylaniline as a starting material instead of 
4-methoxy aniline, the tide compound was obtained as a 45 
white powder, melting at 134—137° C. The yield of the 
compound (yellow prismatic crystals) in the first stage was 
95%, that in the second stage (white powder) was 96%, and 
that in the third stage was 23%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.74 (2H, doublet, J-8 Hz); 

7.29 (2H, doublet, J-8 Hz); 

7.10-6.82 (4H, multiplet); 55 
6.57-6.55 (1H, multiplet); 
6.38-6.36 (1H, multiplet); 
3.03 (3H, singlet); 
2.29 (3H, singlet); 
2.24 (3H, singlet). 

EXAMPLE 9 

l-(4-Methylphenyl)-2-(4-methylsulfonylphenyI) 

pyrrole (Compound No. 1-37) 65 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(ii) and l(iii), but using 



50 



60 
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4-methoxyaniline, the title compound was obtained as a pale 
yellow powder, melting at 112-114° C. The yield of the 
compound (white powder) in ihe first stage was 97%, that in 
5 the second stage (white powder) was 98%, and that in the 
third stage was 19%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 



CDC1 3 ) 6 ppm: 

7.74 (2H, doublet, J-8 Hz); 
7.28 (2H, doublet, J-9 Hz); 
7.16 (2H, doublet, J-8 Hz); 
7.05 (2H, doublet, J-8 Hz); 
6.97 (1H, multiplet); 
6.57-6.56 (1H, muluplet); 
639-6.37 (1H, muitiplet); 
3.03 (3H, singlet); 
239 (3H, singlet). 



l-{3,4-Dichlorophenyl)-2-(4-methyIsulfonylphenyl) 
pyrrole (Compound No. 1-57) 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(ii) and l(iii), but using 
3,4-dichloroaniline as a starting material instead of 
4-methoxyaniline, the title compound was obtained as a 
white powder, melting at 139-142° C. The yield of the 
compound (white powder) in the first stage was 91%, that in 
the second stage (white powder) was 93%, and that in the 
third stage was 41%. 



Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) o ppm: 

7.83 (2H, doublet, J«8 Hz); 
7.43-7.26 (4H, muitiplet); 
6.96-6.91 (4H, muluplet); 
6.58-6.57 (1H, muitiplet); 
6.43-6.41 (1H, muitiplet); 
3.06 (3H, singlet). 



l-(3,4-Methylenedioxyphenyl)-2-{4- 
methylsulfonylphenyl)pyrrole (Compound No. 1- 
41) 

Following a procedure similar to that described in the 
three stages of Examples l(i), l(n) and l(iii), but using 
3,4-methylenedioxyaniline as a starting material instead of 
4-methoxyaniline, the title compound was obtained as a pale 
yellow powder, melting at 172-175° C. The yield of the 
compound (pale yellow powder) in the first stage was 95%, 
that in the second stage (grey powder) was 91%, and that in 
the third stage was 29%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.77 (2H, doublet, J-9 Hz); 
731 (2H, doublet, J-9 Hz); 
6.93 (1H, singlet); 

6.78 (1H, doublet, J-8 Hz); 
6.66 (2H, doublet, J-8 Hz); 
6.55 (1H, singlet); 
637-635 (1H, muitiplet); 
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EXAMPLE 11 
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6.03 (2H, singlet); 
3.05 (3H, singlet). 

EXAMPLE 12 

s 

l-(4-Methoxyphenyl)-4-methyl-2-(4- 
methylsulfbaviphenyl)pyrrole (Compound No. 1- 
34) 

Following a procedure similar to that described in 
Example l(iii), but using metbacrolein instead of acrolein, 
the tide compound was obtained as a pale yellow powder 
(yield 21%), melting at 154-160° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 15 

7.72 (2H, doublet, J-8 Hz); 
7.25 (2H, doublet, J-8 Hz); 
7.09-7.03 (2H, multiplet); 
6.89-6.84 (2H, multipiet); 

6.73 (1H, singlet); 
6.41 (1H, doublet, J-2 Hz); 
3.83 (3H, singlet); 
3.03 (3H, singlet); 
2.18 (3H, singlet). 
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EXAMPLE 13 

2-(4-Fluorophenyl)-l-(4-sulfamoyIphenyl)pyrrole 

(Compound No. 2-62) 30 
13(i) N-(4-Fluorobenzylidene)-4-sulfamoyIaniline 

Following a procedure similar to that described in 
Example l(i), but using 4-fluorobenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a white powder (yield 63%). 35 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated acetone) 6 ppm: 

8.64 (1H, singlet); 

8.12-8.03 (2H, multiplet); 

7.93 (2H, doublet, J-9 Hz); 40 

7.40-7.28 (4H, multiplet); 

6.57 (2H, singlet). 
13(ii) <x-(4-Fluorophenyl-a-(4-sulfamoylanilino) 
acetonitrile 45 

Following a procedure similar to that described in 
Example l(ii), but using N-(4-fluorobenzylidene)-4- 
sulfamoylaniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a white powder (yield 95%). 50 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 

7.75 (2H, doublet, J-9 Hz); 

7.66-7.55 (2H, multiplet); 

7.20-7.10 (2H, multiplet); 55 
6.81 (2H, doublet, J-9 Hz); 
6.71 (1H, doublet, J«8 Hz); 
6.35 (2H, singlet); 

5.61 (1H, doublet, J-8 Hz). 60 
13(iii) 2-(4-Fluorophenyl)-l-(4-sulfamoyIphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-auorophenyl)-a-(4- 
sulfamoylaoilino)acetonitrile [prepared as described in step 
(ii) above] and acrolein as starting materials, the title com- 65 
pound was obtained as a brown powder (yield 11%), melting 
at 198-199° C. 
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Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) 6 ppm: 

7.88 (2H, doublet. J-9 Hz); 
7.26 (2H, doublet, J-9 Hz); 
5 7.i4_7.04 (2H. multiplet); 
7.00-6.90 (3H, multiplet); 
6.95-6.87 (2H, multiplet); 
4.87 (2H, singlet). 
10 Mass spectrum (EI) m/z: 316 [M*]. 

EXAMPLE 14 

2-{4-Fluoropbenyl)-3-methyI-l-(4-sulfamoyIphenyl) 
is pyrrole (Compound No. 2-64) 

Following a procedure similar to that described in 
Example 13(iii), but using crotonaldebyde instead of 
acrolein, the title compound was obtained as a white powder 
(yield 19%), melting at 187-188° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) 5 ppm: 

7.81 (2H, doublet, J-9 Hz); 
7.15 (2H, doublet, J-9 Hz); 
25 7.10-6.95 (2H, multiplet); 
6.90 (2H, doublet, J-3 Hz); 
6.29 (2H, doublet, J-3 Hz); 
4.78 (2H, singlet); 
30 2.14 (3H, singlet). 

Mass spectrum (EI) m/z: 330 [M*]. 

EXAMPLE 15 



20 



35 2-(4-Fluorophenyl)-4-methyl-l-{4-sulfamoylphenyl) 
pyrrole (Compound No. 2-63) 

Following a procedure similar to that described in 
Example 13(iii), but using methacrolein instead of acrolein, 
the title compound was obtained as a pale yellow powder 
40 (yield 24%), melting at 168-170° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) 6 ppm: 

7.85 (2H, doublet, J-9 Hz); 
45 7.21 (2H, doublet, J-9 Hz); 
7.12-7.03 (2H, multiplet); 
7.00-6.89 (2H, multiplet); 
6.74 (1H, singlet); 
50 6.27 (1H, singlet); 
4.82 (2H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (EI) m/z: 330 [M*]. . 

55 - EXAMPLE 16 

2-{4-Methylphenyl)-l-(4-sulfamoylphenyl)pyrrole 
(Compound No. 2-87) 
16(i) N-(4-Methylbenzylidene)-4-sulfamoylaniline 
60 Following a procedure similar to that described in 
Example l(i), but using 4-methylbenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a white powder (yield 91%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
65 deuterated dimethyl sulfoxide) 6 ppm: 
8.60 (1H, singlet); 
7.90-7.31 (4H, multiplet); 
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7.42-7.32 (4H, raultipiet); 
2.40 (3H. singlet). 
16(ii) a-(4-Methylpbenyl)-a-(4-sulfamoylanilino) 

acetoaitrile 

Followiag a procedure similar to that described in 5 
Example l(ii), but using N-(4-methylbenzylidene)-4- 
sulfamoylaniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a white powder (yield 94%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- i° 
deuterated dimethyl sulfoxide) 5 ppm: 

7.70 (2H, doublet, J-9 Hz); 

7.48 (2H, doublet, J-9 Hz); 

7.26 (2H, doublet, J-9 Hz); 

6.68 (1H, doublet, J-8 Hz); 

6.84 (2H, doublet, J-9 Hz); 

6.72 (2H, singlet); 

5.67 (1H, doublet, J-8 Hz); 

2.38 (3H, singlet). 

16(iii) 2-(4-Methylphenyt>l-(4-sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-methylphenyl)-a-(4- 
sulfamoylanilino)acetottitrile [prepared as described in step 
(if) above] and acrolein as starting materials, the title com- 
pound was obtained as a brown powder (yield 13%), melting 
at 183-184° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) 5 ppm: 

7.87 (2H, doublet, J-9 Hz); 

7.28 (2H, doublet, J-9 Hz); 

7.09-6.98 (4H, multiplet); 

6.96-6.93 (1H, multiplet); 

6.44-6.38 (2H, multiplet); 35 
4.81 (2H, singlet); 
2.33 (3H, singlet). 

Mass spectrum (EI) m/z: 313 [(M+H)**]. 

EXAMPLE 17 40 

3-Methyl-2-(4-methylphenyl)-l-(4-sulfamoylphenyl) 
pyrrole (Compound No 2-88) 

Following a procedure similar to that described in 
Example 16(iii), but using crotonaldehyde instead of <*5 
acrolein, the title compound was obtained as a brown 
amorphous material (yield 33%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.79 (2H, doublet, J-9 Hz) 



-15 
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25 



30 



50 



55 



7.16 (2H, doublet, J-9 Hz) 
7.09 (2H, doublet, J-9 Hz) 
6.97 (2H, doublet, J-9 Hz); 
6.89 (1H, doublet, J-3 Hz) 
6.28 (1H, doublet, J-3 Hz) 
4.83 (2H, singlet); 
2.34 (3H, singlet); 

2.15 (3H, singlet). ^ w 

Mass spectrum (EI) m/z: 326 [M*]. 

EXAMPLE 18 

4-Methyl-2-(4-methylphenyl)-l-(4-sulfamoylphenyl) 

pyrrole (Compound No. 2-89) 65 
Following a procedure similar to that described in 
Example 16(iu), but using methacrolein instead of acrolein 



-75- 



5,908,858 

78 

as starting materials, the tide compound was obtained as a 
pale brown powder (yield 5%), melting at 175-176° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCy 6 ppm: 
5 7.84 (2H, doublet, J-9 Hz); 
7.23 (2H, doublet, J-9 Hz); 
7.08-6.97 (4H, muitiplet); 

6.73 (1H, doublet, J-2 Hz); 
6.27 (1H, doublet, J-2 Hz); 

10 4.79 (2H, singlet); 
232 (2H, singlet); 
2.18 (2H, singlet). 

EXAMPLE 19 

15 l-(4-Ruorophenyl)-2-{4-sulfamoylphenyl)pyrrole 
(Compound No. 1-73) 
19(i) 4-Fluoro-N-(4-sulf amoy Ibeozy lide ne)aniline 

Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoylbenzaldehyde and 
20 4-fluoroaniline as starting materials, the title compound was 
obtained as white prismatic crystals (yield 25%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 

8.74 (1H, singlet); 
25 8.11 (2H, doublet, J-8 Hz); 

7.96 (2H, doublet, J-8 Hz); 
7.50 (2H, singlet); 
7.43-7.25 (4H, muitiplet). 
19(ii) a-(4-Fluoroanilino)-a-(4-sulfamoylphenyl) 
30 acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using 4-fluoro -N-(4- 
sulfamoylbenzylidene)aniline [prepared as described in step 
(i) above] and trimetbylsilyl cyanide as starting materials, 
35 the title compound was obtained as a slightly yellow powder 
(yield 83%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
7.93 (2H, doublet, J-8 Hz); 
40 7.76 (2H, doublet, J-8 Hz); 
7.45 (2H, singlet); 
7.05 (2H, triplet, J-9 Hz); 
6.73-6.85 (3H, muitiplet); 
6.12 (1H, doublet, J-10 Hz). 
45 Mass spectrum (EI) m/z: 279 [M*]. 

19(iii) 1^4-nuorophenyl)-2-(4-sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using o(4-fluoroanilino)-a-(4- 
sulfamoylphenyl) acetonitrile [prepared as described in step 
50 (ii) above] and acrolein as starting materials, the title com- 
pound was obtained as a white powder (yield 48%), melting 
at 160-161° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
55 7.67 (2H, doublet, J«8 Hz); 
732-7.22 (8H, muitiplet); 
7.14 (1H, triplet, J-2 Hz); 
6.59 (1H, doublet of doublets, J=4 & 2 Hz); 
60 6.36 (1H, triplet, J-3 Hz). 

Mass spectrum (EI) m/z: 316 [M*]. 

EXAMPLE 20 

l-(4-Fluorophenyl)-4-methyl-2-(4-sulfamoyIphenyl) 
65 pyrrole (Compound No. 1-74) 

Following a procedure similar to that described in 
Example I9(iii), but using methacrolein instead of acrolein, 
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the tide compound was obtained as a white powder (yield 
62%), melting at 126-127° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.87 (2H, doublet, J-9 Hz); 5 

7.39-7.17 (6H, multiple); 

6.87 (1H, singlet); 

6.53 (1H, singlet); 

4.93 (2H, singlet); 10 
2.31 (3H, singlet). 
Mass spectrum (El) m/z: 330 [M*]. 



EXAMPLE 21 



15 



2-(4-Ruorophenyl)-3-methyl-l-(4- 
methylsulfonylpheayl)pyrrolc (Compound No. 2-8) 
21(0 N-(4-Fluorobenzylidene)-4-methylthioanihne 

Following a procedure similar to that described in 
Example l(i), but using 4-fluorobenzaldehyde and 20 
4-methyltbioaniline as starting materials, the title compound 
was obtained as a pale yellow needle-like crystals (yield 
87%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 25 
8.43 (1H, singlet); 
7.94-7.86 (2H, multiplet); 
7.33-7.27 (2H, multiplet); 

7.21-7.12 (4H, multiplet); 30 

2.52 (3H, singlet). 
21(ii) a-(4-Fluorophenyl)-a-(4-methyIthioanilino) 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(4-fluorobenzylidene)-4- 35 
methylthioaniline [prepared as described in step (I) above] 
and trimethylsilyl cyanide as barring materials, the title 
compound was obtained as a pale yellow powder (yield 
96%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 40 
CDCI3) 5 ppm: 

7.63-7.54 (2H, multiplet); 

7.27 (2H, doublet, J-9 Hz); 

7.21-7.12 (2H, multiplet); 

6.73 (2H, doublet, J-9 Hz); 

5.40 (1H, doublet, J-9 Hz); 

4.01 (1H, doublet, J-9 Hz); 

2.45 (3H, singlet). 
21(iii) 2-(4-Fluorophenyl)-3-methyl-l-(4- 50 
methylsulfooylphenyl)pyrrole 

A solution of 2.00 g (73 mmol) of a-(4-fluorophenyl)~ 
(-(4-methylthioanilino)acetonitrile [prepared as described in 
step (ii) above] in 15 ml of tetrahydrofuran was cooled to 
-78° C. under a stream of nitrogen, and 0.67 ml (8.1 mmol) 55 
of cro ton aldehyde was added to the resulting solution. 8.10 
ml (8.1 mmol) of a 1.0M* solution of lithium bis 
(trimethylsilyl)amide were then added dropwise to the 
mixture, and the resulting mixture was stirred at -78° C, 
after which the mixture was stirred overnight whilst allow- 60 
ing its temperature to rise naturally. The tetrahydrofuran was 
then removed by distillation under reduced pressure, and 
ethyl acetate was added to the residue. The resulting mixture 
was washed with a saturated aqueous solution of ammonium 
chloride, with water and with a saturated aqueous solution of 65 
sodium chloride, in that order. The organic layer was sepa- 
rated and dried over anhydrous magnesium sulfate, and the 
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solvent was then removed by distillation under reduced 
pressure. The resulting residue was dissolved in 20 ml of 
dicfaloroethane, and 3.98 g (16.2 tnmol) of 70% 
m-chloroperbenzoic acid were added to the resulting solu- 
5 tion in several portions, whilst ice-cooling. The mixture was 
then stirred, whilst ice -coo ling for 30 minutes. At the end of 
this time, the reaction mixture was diluted with methylene 
chloride and then washed with a 10% w/v aqueous solution 
of sodium ihiosulf ate and with a saturated aqueous solution 
to of sodium hydrogencarbonate twice each, in that order. 
Thereafter, the organic layer was separated and dried over 
anhydrous magnesium sulfate. The solvent was then 
removed by distillation under reduced pressure. The residue 
was heated at 150° C. for 2 hours, after which it was applied 
15 to a silica gel chromatography column and eluted, using a 
2:1 by volume mixture of hexane and ethyl acetate as the 
eluent, to give 036 g (yield 15%) of the title compound as 
a white powder, melting at 157-158° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
20 CDCi 3 ) 5 ppm: 

7.83 (2H, doublet, J-9 Hz); 
7.20 (2H, doublet, J-9 Hz); 
7.10-6.95 (4H, multiplet); 
25 6.91 (1H, doublet, J-3 Hz); 
630 (1H, doublet, J-3 Hz); 
3.06 (3H, singlet); 
2.14 (3H, singlet). 
Mass spectrum (EI) m/z: 329 [M*]. 



30 
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EXAMPLE 22 

2-(4-Fluorophenyl)-l-(4-methylsulfonylphenyl) 
pyrrole (Compound No. 2-3) 



Following a procedure similar to that described in 
Example 21(iii), but using acrolein instead of 
crotonaldehyde, the title compound was obtained as a white 
powder (yield 7%), melting at 195-196° C. 
40 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.90 (2H, doublet, J-9 Hz); 
731 (2H, doublet, J-9 Hz); 
7.13-7.05 (2H, multiplet); 
7.01-6.92 (3H, multiplet); 
6.46-6.40 (2H, multiplet); 
3.08 (3H, singlet). 
Mass spectrum (EI) m/z: 315 [M"*]. 
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EXAMPLE 23 



55 



2-(4-nuorophenyl)-4-methyl- 1-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 2- 
11) 

Following a procedure similar to that described in 
Example 21(iii), but using methacrolein instead of 
crotonaldehyde, the title compound was obtained as a white 
powder (yield 36%), melting at 151-154° C. 
60 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.87 (2H, doublet, J-9 Hz); 

7.26 (2H, doublet, J-9 Hz); 
65 7.12-7.03 (2H, multiplet); 

7.00-6.92 (2H, multiplet); 

6.76 (1H, doublet, J-2 Hz); 
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6.28 (1H. doublet, J-2 Hz); 
3.08 (3H, singlet); 
2.1S (3H, singlet). 

Mass spectrum (EI) m/z: 329 [M*]. 5 

EXAMPLE 24 

3-Ethy l-2-(4-auorophenyl)- 1-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 2-9) 

10 

Following a procedure similar to that described in 
Example 21(iii), but using 2-pentenal instead of 
crotonaldehyde, the title compound was obtained as a white 
powder (yield 15%), melting at 107-108° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 15 
CDC1 3 ) 5 ppm: 

7.82 (2H, doublet, J-9 Hz); 

7.21-6.93 (7H, multiplet); 

6.36 (1H, doublet, J-3 Hz); 

3.05 (3H, singlet); 

Z50 (2H, quartet, J-8 Hz); 

1.19 (3H, triplet, J-8 Hz). 

Mass spectrum (EI) m/z: 343 [M"]. 

25 

EXAMPLE 25 

2-(4-Fluorophenyl)-l-(4-methylsulfonylphenyl)-3- 
propylpyrrole (Compound No. 2-10) 

Following a procedure similar to that described in 30 
Example 21(iii), but using 2-hexenal instead of 
crotonaldehyde, the title compound was obtained as white 
prismatic crystals (yield 20%), melting at 116-117° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 8 ppm: 35 

7.82 (2H, doublet, J-9 Hz); 

7.19 (2H, doublet, J-9 Hz); 

7.06-6.92 (5H, multiplet); 

6.33 (1H, doublet, J-3 Hz); 40 
3.05 (3H, singlet); 
2.44 (2H, triplet, J-8 Hz); 
1.63-1.56 (2H, multiplet); 

0.92 (3H, triplet, J-7 Hz). 45 
Mass spectrum (EI) m/z: 357 [M*]. 

EXAMPLE 26 

2-(4-Chlorophenyl)-l-(4-methylsulfonylphenyl) 

pyrrole (Compound No. 2-23) 50 
26(i) N-(4-Chlorobenzylidene)-4-methylthioaniline 

Following a procedure similar to that described in 
Example l(i), but using 4-chlorobenzaldehyde and 
4-methylthioaniline as starting materials, the title compound 
was obtained as pale yellow needle-like crystals (yield 55 
94%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 
8.43 (1H, singlet); 
7.83 (2H, doublet, J-9 Hz); 
7.45 (2H, doublet, J-9 Hz); 
7.30 (2H, doublet, J-9 Hz); 
7.18 (2H, doublet, J-9 Hz); 

2.51 (3H, singlet). « 
26(ii) a-(4-Chlorophenyl)-a-(4-methylthioanilino) 

ace to nit rile 
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Following a procedure similar to tbai described in 
Example l(ii), but using N-(4-chlorobenzyIidene)-4- 
methyllhioaoiline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
5 compound was obtained as a pale yellow powder (yield 
84%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) o ppm: 

7 55 (2H, doublet, J-9 Hz) 
10 7.44 (2H, doublet, J-9 Hz); 
7.27 (2H, doublet, J-9 Hz); 
6.72 (2H, doublet, J-9 Hz); 
5.40 (1H, doublet. J-9 Hz) 
15 4.02 (1H, doublet, J-9 Hz) 
2.45 (3H, singlet). 
26(iii) 2-(4-Chlorophenyl)-i-(4-metbylsulfonylphenyl) 
pyrrole 

Following a procedure similar to that described in 
20 Example 21(iii), but using a-(4-chlorophenyl)-a-(4- 
methylthioanilino)acetonitrile [prepared as described in step 
(ii) above] and acrolein as starting materials, the title com- 
pound was obtained as an orange-colored powder (yield 
32%), melting at 203-205° C. 
25 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.91 (2H, doublet, J-9 Hz); 
7.32 (2H, doublet, J-9 Hz); 
30 7.23 (2H, doublet, J-9 Hz); 
7.05 (2H, doublet, J-9 Hz); 
7.00-6.97 (1H, multiplet); 
6.4S-6.45 (1H, multiplet); 
35 6.44-6.40 (1H, multiplet); 
3.09 (3H, singlet). 
Mass spectrum (EI) m/z: 331 [M*]. 

EXAMPLE 27 

40 2-(4-Chlorophenyl>3-methyl-l-(4- 

methylsulfonyIphenyl)pyrrole (Compound No. 2- 
24) 

Following a procedure similar to that described in 
45 Example 26(iii), but using crotonaldehyde instead of 
acrolein, the title compound was obtained as a pale yellow 
powder (yield 21%), melting at 173-174° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 8 ppm: 
50 7.84 (2H, doublet, J-9 Hz); 

7.27 (2H, doublet, J-9 Hz); 

7.21 (2H, doublet, J-9 Hz); 

7.01 (2H, doublet, J-9 Hz); 
55 6.92 (1H, doublet, J-3 Hz); 

6.30 (1H, doublet, J-3 Hz); 

3.07 (3H, singlet); 

2.15 (3H, singlet). 
60 Mass spectrum (EI) m/z: 345 [M*]. 

EXAMPLE 28 

2-(4-Methoxyphenyl)-l-(4-methylsulfonylphenyl) 
pyrrole (Compound No. 2-20) 
65 28(i) N-(4-Methoxybenzylidene)-4-methylthioaniline 

Following a procedure similar to that described in 
Example l(i), but using 4-methoxybeDzaldehyde and 
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4-metbylthioaniline as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

8.39 (1H, singlet); 5 

7.84 (2H, doublet, J-9 Hz); 

7.29 (2H, doublet, J-9 Hz); 

7.16 (2H, doublet, J-9 Hz); 

6.98 (2H, doublet, J-9 Hz); 10 
3.88 (3H, singlet); 

2.51 (3H, singlet). 
28(ii) a-(4-Methoxyphenyl)-a-(4-methylthioanilino) 
acetonitrile 

Following a procedure similar to that described in 1 
Example l(ii), but using N-(4-methoxybenzyIidene)-4- 
methylthioaniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a pale brown powder (yield 
92%). 20 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.47 (2H, doublet, J-9 Hz); 

7.27 (2H, doublet, J-9 Hz); 25 
6.97 (2H, doublet, J-9 Hz); 
6.73 (2H, doublet, J-9 Hz); 
5.34 (1H, doublet, J-9 Hz); 

3.97 (1H, doublet, J-9 Hz); ^ 
3.84 (3H, singlet); 

2.45 (3H, singlet). 
28(iii) 2-(4-Methoxyphenyl)-l-(4-methylsulfonyIphenyl) 
pyrrole 

Following a procedure similar to that described in 35 
Example. 21 (iii), but using a-{4-methoxyphenyl)-a-(4- 
methylthioanilino)acetonitrile [prepared as described in step 
(ii) above] and acrolein as starting materials, the title com- 
pound was obtained as a white powder (yield 9%), melting 
at 18^-184° C. 40 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.88 (2H, doublet, J-9 Hz); 

7.32 (2H, doublet, J-9 Hz); ^ 
7.05 (2H, doublet, J-9 Hz); 4 
7.98-7.93 (1H, multiplet); 
6.80 (2H, doublet, J-9 Hz); 
6.43-6.37 (2H, multiplet); 

3.80 (3H, singlet); 50 
3.08 (3H, singlet). 
Mass spectrum (EI) m/r 327 [M*]. 

EXAMPLE 29 

55 

2-(4-Methylphenyl)-l-<4-methylsulfonylphenyl) 
pyrrole (Compound No. 2-25) 
29(i) N-(4-Methylbenzylidene)-4-methylthioaniline 

Following a procedure similar to that described in 
Example l(i), but using 4-methylbenzaldehyde and 60 
4-methylthioaniline as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 96%). 

Mass spectrum (EI) m/z: 241 [M"*]. 
29(ii) a-(4-Methylphenyl)-a-(4-methylthioanilino) 
acetonitrile 65 

Following a procedure similar to that described in 
Example l(ii), but using N-(4-methylbenzylidene)-4- 
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metbylthioaniiine [prepared as described in step (i) above] 
and trimethylsiiyl cyanide as starting materials, the tide 
compound was obtained as a pale yellow powder (yield 
73%). 

5 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.47 (2H, doublet, J-9 Hz); 
7.27 (4H, doublet, J-9 Hz); 
6.73 (2H, doublet, J-9 Hz); 
1 5 36 (1H, doublet, J-8 Hz); 
3.99 (1H, doublet, J-8 Hz); 
2.44 (3H, singlet); 
2.40 (3H, singlet). 
15 29(iii) 2-(4-Methylphenyl)-l-(4-methylsulfonylphenyl) 
pyrrole 

Following a procedure similar to that described in 
Example 21(iii), but using a-(4-methylphenyl)-a-(4- 
methylthioanilino)acetoaitrile [prepared as described in step 
20 (ii) above] and acrolein as starting materials, the title com- 
pound was obtained as a yellow powder (yield 16%), 
melting at 186-137° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 
25 7.88 (2H, doublet, J-9 Hz); 
732 (2H, doublet, J-9 Hz); 
7.10-6.94 (5H, multiplet); 
6.45-6.39 (2H, multiplet); 
30 3.08 (3H, singlet); 
233 (3H, singlet). 
Mass spectrum (EI) m/z: 311 [M*]. 



EXAMPLE 30 



35 



2-(4-Methoxyphenyl)-3-me thy 1- 1-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 2- 
21) 

30(i) a-(4-Methoxyphenyl)-a-(4-methylsulfonylanilino) 
40 acetonitrile 

6.41 g (203 mmol) of a-(4-methoxyphenyl)-a-(4- 
methylthioanilino)acetonitrile [prepared as described in 
Example 28(ii)] were dissolved in 160 ml of dichloroethane, 
and 12.23 g (49.8 mmol) of 70% m-chloroperbenzoic acid 
45 were added to the resulting solution in several portions, 
whilst ice-cooling. The mixture was then stirred for 30 
minutes, after which the reaction mixture was diluted with 
methylene chloride and then washed once with a 10% w/v 
aqueous solution of sodium thiosulfate and once with a 
50 saturated aqueous solution of sodium hydrogencarbonate, in 
that order; the two washings were then repeated in the same 
order. The organic layer was separated and dried over 
anhydrous magnesium sulfate and the solvent was then 
removed by distillation under reduced pressure. The result- 
55 ing residue was applied to a silica gel chromatography 
column and eluted with a 1:2 by volume mixture of ethyl 
acetate and hexane, to give 3.65 g of the title compound as 
a pale yellow powder (yield 51%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
60 CDCI3) 5 ppm: 

7.83 (2H, doublet, J-9 Hz); 
7.50 (2H, doublet, J-9 Hz); 
6.99 (2H, doublet, J-9 Hz); 
65 6.83 (2H, doublet, J-9 Hz); 
5.43 (1H, doublet, J-8 Hz); 
4.56 (1H, doublet, J-8 Hz); 
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3.85 (3H, singlet); 

3.03 (3H, singlet). 
30(ii) 2-(4-Methoxypbenyl)-3-raethyl-l-(4- 
tne thy Lsulfon ylpheny l)pyrro le 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-methoxyphenyl)-a-(4- 
methyisulfonylanilino)acetoniirile [prepared as described in 
step (i) above] and crotonaldehyde as starting materials, the 
title compound was obtained as an orange -colored powder 
(yield 40%), melting at 131-132° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCij) 6 ppm: 

7.81 (2H, doublet, J-9 Hz); 

7.21 (2H, doublet, J-9 Hz); 

7.01 (2H, doublet, J-9 Hz); 

6.89 (1H, doublet, J-3 Hz); 

6.84 (1H, doublet, J-3 Hz); 

6.29 (1H, doublet, J-3 Hz); 
3.81 (3H, singlet); 
3.05 (3H, singlet); 
2.14 (3H, singlet). 
Mass spectrum (EI) m/z: 341 [M*]. 

EXAMPLE 31 

3-Methyl-2<4-methylphenyl)-l-(4- 
methylsulfonylphenyi)pyTTole (Compound No. 2- 
26) 

31(i) cL-(4-Methylphenyl)-a-(4-methyisulfoayianilino) 
acetonitrile 

Following a procedure s imil ar to that described in 
Example 30(i), but using a-(4-methylphenyl)-a-(4- 
methylthioanilino)acetonitrile [prepared as described in 
Example 29(ii)] and m-chloroperbenzoic acid as starting 
materials, the title compound was obtained as a white 
powder (yield 93%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) 5 ppm: 

7.83 (2H, doublet, J-9 Hz); 
7.47 (2H, doublet, J-9 Hz); 

7.30 (2H, doublet, J-9 Hz); 

6.84 (2H, doublet, J-9 Hz); 
5.45 (1H, doublet, J-8 Hz); 
4.55 (1H, doublet, J-8 Hz); 
3.03 (3H, singlet); 

2.41 (3H, singlet). 
31(ii) 3-Methyl-2-(4-methylphenyl)-l-(4- 
methylsulfonylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-methylphenyl)-a-(4- 
methylsulfonylanilino)acetonitrile [prepared as described in 
step (f) above] and crotonaldehyde as starting materials, the 
tide compound was obtained as a pale brown powder (yield 
46%), melting at 158-160° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.81 (2H, doublet, J-9 Hz); 

7.21 (2H, doublet, J-9 Hz) 

7.10 (2H, doublet, J-9 Hz) 

6.97 (2H, doublet, J-9 Hz) 

6.90 (1H, doublet, J-3 Hz) 

6.29 (1H, doublet, J-3 Hz) 

3.05 (3H t singlet); 



10 



15 



25 



30 



35 



40 



45 



50 



55 



60 



-83- 



25 



5,908,858 

86 

235 (3H, singlet); 
2.15 (3H. singlet). 

Mass spectrum (FAB) m/z: 326 [(M+H)*]. 
~FAB" means "Fast Atom Bombardment". 

5 

EXAMPLE 32 

2-(4-Difluoromethoxypheayl)-3-methyl-l-(4- 
methylsulfooylphenyl)pyiTole (Compound No. 2- 
10 37) 

32(i) a-(4-Difluoromethoxyphenyl)-a-(4- 
metnylthioanilino)acetonitrile 

Following a procedure similar to that described in 
Example l(i), but using 4-difluoromethoxybenzaidehyde 
15 and 4-methylthioaniline as starting materials, N-(4- 
difluoromeihoxybenzylidene)-4-methyithioaniline was 
obtained in a yield of 91%. This aniline compound and 
trimethytsilyl cyanide were then reacted together in a similar 
manner to that described in Example l(ii), to give the title 
20 compound as a slightly yellow powder (yield 80%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.61 (2H, doublet, J-9 Hz); 
7.27 (2H, doublet, J-9 Hz); 
7.22 (2H, doublet, J-9 Hz); 
6.73 (2H, doublet, J-9 Hz); 

6.56 (1H, triplet, J-73 Hz); 
5.41 (1H, doublet, J-9 Hz); 

30 4.01 (1H, doublet, J-9 Hz); 
2.45 (3H f singlet). 
32(ii) a-(4-Difluoromethoxyphenyl)-a-(4- 
memylsiilfonylannino)acetonitrile 

Following a procedure similar to that described in 
Example 30(i), but using a-(4-difluoromethoxyphenyl)-a- 
(4-methylthioanilino)acetonitrile [prepared as described in 
step (0 above] and m-chloroperbenzoic acid as starting 
materials, the title compound was obtained as a pale yellow 
powder (yield 89%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) o ppm: 

7.84 (2H, doublet, J-9 Hz); 
7.61 (2H t doublet, J-9 Hz); 
45 7.25 (2H, doublet, J-9 Hz); 
6.84 (2H, doublet, J-9 Hz); 

6.57 (1H, triplet, J-73 Hz); 
5.51 (1H, doublet, J-8 Hz); 

50 4.60 (1H, doublet, J-8 Hz); 
3.03 (3H, singlet). 
32(iii) 2-(4-Difluoromethoxyphenyl)-3-methyl-l-(4- 
methylsulfonylphenyl)pyrrole 

Following a procedure similar to that described in 
55 Example l(iii), but using a-{4-difluoromethoxyphenyl)-a- 
(4-methylsulfonylanilino)acetonitrile [prepared as described 
in step (ii) above] and crotonaldehyde as starting materials, 
the tide compound was obtained as a white powder (yield 
31%), melting at 98-99° C. 
60 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.83 (2H, doublet, J-9 Hz); 
7.21 (2H, doublet, J-9 Hz); 
65 7.12-7.02 (4H, multiple:); 
6.91 (1H, doublet, J-3 Hz); 
6.54 (1H, triplet. J-74 Hz); 
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6.30 (1H, doublet. J-3 Hz); 
3.06 (3H, singlet); 
2.15 (3H, singlet). 

Mass spectrum (EI) m/z: 377 [M*]. 5 

EXAMPLE 33 

l-{4-Ruorophenyl)-2-(4-methylsulfonyIpfaenyl) 
pyrrole (Compound No. 1-3) 
33(i) a-(4-Fluoroanilino)-a-(4-methylthiophenyl) to 
acetonitrile 

Following a procedure similar to that described in 
Example l(i), but using 4-methylthiobenzaldehyde and 
4-fluoroaniline as starting materials, 4-fluoro-N-(4- 
methylthiobenzylidene)aniline was obtained in a yield of 15 
89%. This aniline compound and trimetnylsilyl cyanide 
were then reacted together in a similar manner to that 
described in Example l(ii), to give the title compound as a 
slightly yellow powder (yield 47%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 20 
CDCij) 6 ppm: 

7.50 (2H, doublet, J-9 Hz); 
7.31 (2H, doublet, J-9 Hz); 

6.98 (2H, triplet, J-9 Hz); 25 
6.73 (2H, doublet of doublets, J-9 & 4 Hz); 
5.33 (1H, doublet, J-9 Hz); 
3.92 (1H, doublet, J-9 Hz); 

2.51 (3H, singlet). 30 
33(ii) l-(4-Fluorophenyl)-2-(4-methylsulfonylphenyl) 

pyrrole 

Following a procedure similar to that described in 
Example 21(iii), but using a-(4-fluoroanilino)-ct-(4- 
methylthiophenyl)acetonitrile [prepared as described in step 35 
(i) above] and acrolein as starting materials, the title com- 
pound was obtained as a yellow powder (yield 7%), melting 
at 145-147° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDClj) 6 ppm: 40 

7.77 (2H, doublet, J-9 Hz); 

7.27 (2H, doublet, J-9 Hz); 

7.18-7.04 (4H, multiplet); 

6.96 (1H, doublet of doublets, J-3 & 2 Hz): 

6.58 (1H, doublet of doublets, J-4 & 2 Hz): 

6.40 (1H, doublet of doublets, J-4 & 3 Hz) 

3.04 (3H, singlet). 

Mass spectrum (EI) m/z: 315 [M*]. 



45 



EXAMPLE 34 

l-(4-Fluorophenyl)-4-methyl-2-{4- 
methylsulfonylphenyl)pyrrole (Compound No. 1- 
15) 



50 



55 



60 



Following a procedure similar to that described in 
Example 33(u), but using methacrolein instead of acrolein, 
the title compound was obtained as a white powder (yield 
4%), melting at 127-130° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.75 (2H, doublet, J-9 Hz); 

7.24 (2H, doublet, J-9 Hz); 

7.15-7.03 (4H, multiplet); 65 
6.74 (1H, doublet, J-2 Hz); 
6.42 (1H, doublet, J-2 Hz); 
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3.04 (3H, singlet); 
2.18 (3H, singlet). 
Mass spectrum (EI) m/z: 329 [NT]. 

s EXAMPLE 35 

5-Bromo-l-(4-Quorophenyl)-2-{4- 
methylsulfoaylphcnyOpyrrole (Compound No. 1-6) 

0.32 g (1.0 mmol) of l-(4-fluorophenyl)-2-(4- 
methylsulfonylpbenyl)pyrrole (prepared as described in 
Example 33) was dissolved in 10 ml of anhydrous 
tetrahydrofuran, and 0.18 g (1.0 mmol) of 
N-bromosuccinimide was added to the resulting solution, 
whilst ice-cooling. The mixture was then stirred, whilst 
15 ice-cooling for 1 hour and then at room temperature for a 
further 1 hour. At the end of this time, water was added to 
the mixture, and the resulting mixture was extracted with 
methylene chloride. The organic extract was dried over 
anhydrous magnesium sulfate, and the solvent was then 
20 removed by distillation under reduced pressure. The result- 
ing residue was applied to a silica gel chromatography 
column and eluted with a 1:3 by volume mixture of ethyl 
acetate and hexane, to give 0.28 g of the title compound as 
a white powder (yield 70%), melting at 174-176° C. 
25 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.73 (2H, doublet, J-9 Hz); 
7.23-7.09 (6H, multiplet); 
30 6.57 (1H, doublet, J-4 Hz); 
6.44 (1H, doublet, J -4 Hz); 
3.02 (3H, singlet). 
Mass spectrum (EI) m/z: 393 [M*]. 

35 EXAMPLE 36 

5-Bromo-l-{4-fluorophenyl)-4-methyl-2-(4- 
methylsu!fonylphenyl)pyrrole (Compound No. 1- 
18) 

40 

Following a procedure similar to that described in 
Example 35, but using l-(4-fluorophenyl)-4- metn y I ---( 4 - 
methylsulfonylpheny^pyrrole (prepared as described in 
Example 34) and N-bromosuccinimide as starting materials, 
45 the title compound was obtained as a white powder (yield 
30%), melting at 158-159° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.71 (2H, doublet, J-9 Hz); 
7.19-7.11 (6H, multiplet); 
6.49 (1H, singlet); 
3.02 (3H, singlet); 
2.15 (3H, singlet). 
55 Mass spectrum (EI) m/z: 407 [M*]. 

EXAMPLE 37 



50 



60 



5-Chloro-l-(4-fluorophenyl)-4-methyl-2-(4- 
methylsulfooylphenyl)pvrrole (Compound No. 1- 
17) 



Following a procedure similar to that described in 
Example 35, but using N-chlorosuccinirnide instead of 
N-bromosuccinimide, the title compound was obtained as a 
65 white powder (yield 58%), melung at 151-154° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 
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7.71 (2H, doublet, J-9 Hz); 
7.20-7.05 (6H, multiplet); 
6.44 (1H. singlet); 

3.02 (3H, singlet). s 
Mass spectrum (EI) m/z: 363 [M~]. 

EXAMPLE 38 

5-Chloro-l-{4-auoropheQyl)-4-methyl-2-(4- 
sulfamoylphenyl)pyrrole (Compound No. 1-75) io 

l-(4-Fluoropbenyl)-4-methyI-2-(4-sulfamoylphenyl) 
pyrrole (prepared as described in Example 20) was chlori- 
nated in the same manner as described in Example 37, to 
give the title compound as white prismatic crystals (yield 
67%), melting at 119-120° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 

7.63 (2H, doublet, J-8 Hz); 

7.33-7.17 (8H, multiplet); 20 
6.55 (1H, singlet); 
2.10 (3H, singlet). 
Mass spectrum (EI) m/z: 364 [M*]. 

EXAMPLE 39 25 

5-Chloro-l-{4-auorophenyl)-2-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 1-5) 

l-(4-Fluorophenyl)-2-(4-methylsulfonylphenyl)pyrrole 
(prepared as described in Example 33) was chlorinated in 
the same manner as described in Example 37, to give the title 
compound as a white powder (yield 86%), melting at 
180-182° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 3S 
CDCLj) 5 ppm: 

7.73 (2H, doublet, J-9 Hz); 
7.23-7.09 (6H, multiplet); 
6.54 (1H, doublet, J-4 Hz); 
6.32 (1H, doublet, J-4 Hz); 
3.02 (3H, singlet). 
Mass spectrum (ED m/z: 349 [M*]. 



30 



40 



EXAMPLE 40 



45 



50 



l-(4-Fluorophenyl)-5-iodo-2-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 1-7) 

Following a procedure similar to that described in 
Example 35, but using N-iodosuccinimide instead of 
N-bromosuccinimide, the title compound was obtained as a 
yellow powder (yield 51%), melting at 174—176° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.73 (2H, doublet, J-9 Hz); 55 

7.22-7.12 (6H, multiplet); 

6.63 (1H, doublet, J-4 Hz); 

6.59 (1H, doublet, J-4 Hz); 

3.02 (3H, singlet). 

Mass spectrum (EI) m/z: 441 [M*]. 

EXAMPLE 41 



60 



5-Fluoro-l-(4-fluorophenyl)-2-(4- 
methylsulfonylphenyOpyrrole (Compound No. 1-4) 6S 
0.90 g (2.7 mmol) of l-(4-fluoropbenyl)-2-(4- 
methylsulfonylphenyOpyrrole (prepared as described in 
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Example 33) was dissolved in 10 ml of acetonitrile in a 
reaction vessel made of polyethylene, and 0.46 g (2.7 mmol) 
of xenon difluoride was added to the resulting solution at 0° 
C, whilst stirring. The temperature of the reaction mixture 
5 was then allowed to return to room temperature, and the 
mixture was stirred at room temperature for 20 hours. At the 
end of this time, 20 ml of a saturated aqueous solution of 
sodium carbonate was added to the mixture, which was then 
extracted with ethyl acetate. The organic layer was washed 
10 with a saturated aqueous solution of sodium carbonate and 
then with water, after which it was dried over anhydrous 
magnesium sulfate. The solvent was then removed by dis- 
tillation under reduced pressure. The resulting residue was 
applied to a silica gel chromatography column and eluted 
15 with a 3: 1 by volume mixture of hexane and ethyl acetate, 
to give 0.32 g of the title compound as white prismatic 
crystals (yield 34%), melting at 140-141° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 
20 7.74 (2H, doublet, J-9 Hz); 

7.26-7.15 (6H, multiplet); 

6.41 (1H, doublet of doublets, J-6 & 4 Hz); 

5.76 (1H, triplet, J-4 Hz); 
25 3.03 (3H, singlet). 

Mass spectrum (EI) m/z: 333 [M*]. 

EXAMPLE 42 



30 



40 



45 



5-Fluoro-l-(4-fluorophenyl)-4-methyl-2-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 1- 
16) 

Following a procedure similar to that described in 
Example 41, but using l-(4-fluorophenyl)-4-methyl-2-{4- 
35 methylsulfonylphenyl)pyrrole (prepared as described in 
Example 34), the title compound was obtained as a white 
powder (yield 10%), melting at 109-110° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.71 (2H, doublet, J-9 Hz); 
7.19-7.10 (6H, multiplet); 
630 (1H, doublet, J-6 Hz); 
3.02 (3H, singlet); 
2.08 (3H, singlet). 
Mass spectrum (EI) m/z; 347 [M*]. 

EXAMPLE 43 

50 l-(4-Ruorophenyl>5-methyl-2-(4- 

methylsulfonylphenyOpyrrole (Compound No. 1-8) 
43(i) Methyl 2-(4-methylthiophenacyl)acetoacetate 

2.28 g (19.7 mmol) of methyl acetoacetate were dissolved 
in 40 ml of 2-methyl-2-propanol, and 2.21 g (19.7 mmol) of 

55 potassium t-butoxide were added to the resulting solution 
under a nitrogen atmosphere. The mixture was then stirred 
at room temperature for 1 hour, after which a solution of 
4.82 g (19.7 mmol) of 4-methylthiophenacyl bromide in 30 
ml of benzene was added dropwise to the resulting mixture. 

60 The mixture was then stirred at 60° C. for 3 hours, after 
which it was cooled. U was then poured into ice-water and 
extracted with ethyl acetate. The organic extract was washed 
with a saturated aqueous solution of sodium chloride, and 
then dried over anhydrous magnesium sulfate. The solvent 

65 was then removed by distillation under reduced pressure. 
The resulting residue was applied to a silica gel chromatog- 
raphy column and eluted with a 1:4 by volume mixture of 
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ethyl acetaie and hexane, to give 4.42 g (yield 80%) of [he 
title compound as a slightly yellow powder. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CD CI-,) 5 ppm: 

7.89 (2H. doublet, J-9 Hz); 5 

7.27 (2H, doublet. J-9 Hz); 

4.23 (1H, doublet of doublets, J-8 & 6 Hz); 

3.78 (3H, singlet); 

3.69 (1H, doublet of doublets, J-18 & 8 Hz); io 

3.48 (1H, doublet of doublets, J-18 & 6 Hz); 

2.53 (3H, singlet); 

2.44 (3H, singlet). 
43(ii) Methyl 2-(4-methylsulfonylphenacyl)acetoacetate 

4.42 g (15.8 mmol) of methyl 2-(4-metnylthiophenacyl) 
ace to acetate [prepared as described in step (i) above] were 
dissolved in 150 ml of methylene chloride, and 7.77 g (31.5 
mmol) of 70% m-chloroperbe azoic acid were added to the 
resulting solution, whilst ice-cooling. The mixture was then ^ Q 
stirred at room temperature for 1 hour. 30 ml of a 10% w/v 
aqueous solution of sodium thiosulfate were added to the 
mixture, and the mixture was vigorously shaken, after which 
it separated into liquid phases. The organic layer was sepa- 
rated and washed with a saturated aqueous solution of ^ 
sodium hydrogencarbonate and with a saturated aqueous 
solution of sodium chloride, in that order, after which it was 
dried over anhydrous magnesium sulfate and the solvent was 
then removed by distillation under reduced pressure. The 
residue was applied to a silica gel chromatography column 3Q 
and eluted with a 1:1 by volume mixture of ethyl acetate and 
hexane, to give 3.65 g (yield 74%) of the title compound as 
a slightly yellow powder. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 35 

8.16 (2H, doublet, J-9 Hz); 

8.07 (2H, doublet, J-9 Hz); 

4.26 (1H, doublet of doublets, J-8 & 6 Hz); 

3.80 (3H, singlet); 

3.75 (1H, doublet of doublets, J-19 & 8 Hz); 40 

3.52 (1H, doublet of doublets, J-19 & 6 Hz); 

3.09 (3H, singlet); 

2.46 (3H, singlet). 
43(iii) l-(4-Fluorophenyl)-4-methoxycarbonyl-5-methyl-2- 45 
(4-methylsulfonylphenyl)pyrrole 

3.00 g (9.6 mmol) of methyl 2-(4- 
methylsulfonylphenacyl)acetoacetate [prepared as described 
in step (ii) above] were dissolved in 100 ml of acetic acid 
and 0.97 g (8.7 mmol) of 4-fluoroaniline was added to the 50 
resulting solution. The resulting mixture was then heated 
under reflux for 5 hours. At the end of this time, the solvent 
was removed by distillation under reduced pressure, a satu- 
rated aqueous solution of sodium hydrogencarbonate was 
added to the residue and the mixture was extracted with 55 
ethyl acetate. The organic extract was washed with a satu- 
rated aqueous solution of sodium chloride and then dried 
over anhydrous magnesium sulfate. The solvent was then 
removed by distillation under reduced pressure. The residue 
was applied to a silica gel chromatography column and 60 
eluted with a 1:2 by volume mixture of ethyl acetate and 
hexane, to give 3.10 g of the tide compound as a white 
powder (yield 92%), melting at 154-155° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 65 

7.73 (2H, doublet, J-9 Hz); 

7.21-7.12 (6H, multiple); 
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6.94 (1H, singlet); 
3.87 (3H, singlet); 
3.02 (3H, singiet); 
s 2.41 (3H, singlet). 

Mass spectrum (EI) m/z: 387 [M*]. 
43(iv) 1 - (4-Fluoro phenyl)- 5 -methyl-2-(4- 
methylsulfouylpbenyl)pyrrole 

1.00 g (2.6 mmol) of l-(4-fiuorophenyl)-4- 
methoxycarbonyl-5-methyl-2-(4-methylsulfonylphenyl) 
pyrrole [prepared as described in step (iii) above] was 
suspended in 20 ml of ethanol, and 2.5 ml of a 20% w/v 
aqueous solution of potassium hydroxide were added to the 
resulting suspension. The mixture was then heated under 
reflux for 15 hours. At the end of this time, the mixture was 
cooled, and diethyl ether was added. The mixture was then 
shaken and the liquid phases were separated. 3N aqueous 
hydrochloric acid was added to the aqueous layer to make it 
acidic, and then the layer was extracted with ethyl acetate. 
The organic extract was washed with a saturated aqueous 
solution of sodium chloride, after which it was dried over 
anhydrous magnesium sulfate and the solvent was then 
removed by distillation under reduced pressure, to give 0.92 
g of a carboxylic acid, a hydro lysed product. 
^ 0.92 g of this carboxylic acid was suspended in 12 ml of 
O glycerol and the resulting suspension was stirred at 200° C. 

for 30 minutes. At the end of this time, the reaction mixture 
was poured into ice -water and the resulting mixture was 
extracted with ethyl acetate. The organic extract was washed 
with a saturated aqueous solution of sodium chloride, after 
which it was dried over anhydrous magnesium sulfate and 
the solvent was then removed by distillation under reduced 
pressure. The residue was applied to a silica gel chroma- 
tography column and eluted with a 1:4 by volume mixture 
of ethyl acetate and hexane, to give 0.55 g (yield 65%) of the 
title compound as a white powder, melting at 110-112° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.68 (2H, doublet, J-9 Hz); 
40 7.20-7.08 (6H, multiplet); 
6.51 (1H, doublet, J-4 Hz); 
6.13 (1H, doublet, J-4 Hz); 
3.01 (3H, singlet); 
45 2.13 (3H, singlet). 

Mass spectrum (EI) m/z: 329 [M*]. 

EXAMPLE 44 



10 



15 



20 



30 



35 



50 5-Trifluoromethyl-l-(4-fluorophenyl)-2-{4- 

methylsulfonylphenyl)pyrrole (Compound No. 1- 
14) 

44(i) Ethyl 4,4,4-trifluoro-2-(4-methylthiophenacyl) 
acetoacetate 

55 Following a procedure similar to that described in 
Example 43(i), but using ethyl 4,4,4-trifluoroacetoacetate 
instead of methyl acetoacetate, the title compound was 
obtained as a slightly yellow powder (yield 30%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
60 CDC1 3 ) 6 ppm: 

7.87 (2H, doublet, J-9 Hz); 
7.28 (2H, doublet, J=9 Hz); 
4.54 (1H, doublet of doublets, J-10 & 5 Hz); 
65 4.26 (2H, quartet, J-7 Hz); 

3.84 (1H, doublet of doublets, J-18 & 10 Hz); 
3.68 (1H, doublet of doublets, J-18 & 5 Hz); 
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2^3 (3H, singer); 

1.29 (3H. triplet, J-7 Hz). 
44(ii) S^^-Trifluoro-l-C^methylthiophcnyOpemane-L,^ 

dioDe 

1.65 g (4.7 mmol) of ethyl 4,4,4-trifluoro-2-(4- * 
methylthiopheaacyl)acetoaceiate [prepared as described in 
step (i) above] were dissolved in 15 ml of 
dime thy If orm amide, and 85 ^1 (4.7 mmol) of water and 0.20 
g (4.7 mmol) of lithium chloride were added to the resulting 
solution. The mixture was then stirred at 140° C. for 1 hour, 10 
after which it was poured into ice-water and the resulting 
mixture was extracted with ethyl acetate. The organic extract 
was washed with water and dried over anhydrous magne- 
sium sulfate, and the solvent was then removed by distilla- 
tion under reduced pressure. The resulting residue was 15 
applied to a silica gel chromatography column and eluted 
with a 3:1 by volume mixture of hexane and ethyl acetate, 
to give 0.26 g (yield 20%) of the title compound as a slightly 
yellow powder. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 20 
CDC1 3 ) 5 ppm: 

7.89 (2H, doublet, J-9 Hz); 

7.28 (2H, doublet, J-9 Hz); 

3.38 (2H, triplet, J-6 Hz); 25 

3.14 (2H, triplet, J-6 Hz). 
44(iii) 5-Trifluoromethyl-l-(4-auorophenyl)-2-(4- 
methylthiophenyl)pyrrole 

Following a procedure similar to that described in 
Example 43(iii), but using 5,5,5-trifluoro-l-(4- 30 
methylthiophenyl)pentane-l,4-dione [prepared as described 
in step (ii) above] and 4-fluoroaniline as starting materials, 
the title compound was obtained as a pale brown oily 
substance (yield 42%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 35 
CDCL,) 5 ppm: 

7.25 (8H, multiplet); 

6.76 (1H, doublet, J-4 Hz); 

6.36 (1H, doublet, J«4 Hz); ^ 

2.44 (3H, singlet). 
44(iv) 5-Trifluoromethyl-l-(4-auorophenyl)-2-(4- 
methylsulfonyIphenyl)pyrrole 

5-Trifluoromethyl-l-(4-fluorophenyl)-2-(4- 
methylsulfonylphenyl)pyrrole [prepared as described in step 45 
(iii) above] was oxidized in the same manner as described in 
Example 43(ii), to give the title compound as a white 
powder (yield 69%), melting at 136-139° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCL,) 6 ppm: 50 

7.87 (2H, doublet, J-9 Hz); 

7.30-7.22 (4H, multiplet); 

7.15-7.06 (2H, multiplet); 

6.81 (1H, doublet, J-4 Hz); 55 
6.52 (1H, doublet, J-4 Hz); 
3.03 (3H, singlet). 
Mass spectrum (EI) m/z: 383 [M*]. 



EXAMPLE 45 



60 



l-(4-nuorophenyl)A5-dimethyl-2-{4- 
methylsulfonvlphenyl)pyrrole (Compound No. 1- 
20) 

45(i) Methyl 2-methyl-2-(4-methylsulfonylphenacyl) 
acetoacetate 65 

0.65 g (2.1 mmol) of methyl 2-(4- 
methylsulfonylphenacyl)acetoacetate [prepared as described 
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in Example 43(ii)] was dissolved in 20 ml of anhydrous 
tetrahydrofuran, and 92 mg (23 mmol) of sodium hydride 
(as a 60% w/w dispersion in mineral oil) were added to the 
resulting solution, whilst ice-cooling and under a nitrogen 

5 atmosphere. The mixture was stirred for 10 minutes, after 
which 1.1 ml (2.5 mmol) of methyl iodide were added, 
whilst ice-cooling, and the mixture was stirred for 2 hours. 
At the end of this time, water was added to the mixture, 
which was then extracted with ethyl acetate. The organic 

10 extract was washed with a saturated aqueous solution of 
sodium chloride, after which it was dried over anhydrous 
magnesium sulfate and the solvent was removed by distil- 
lation under reduced pressure. The residue was applied to a 
silica gel chromatography column and e luted with a 2:3 by 

15 volume mixture of ethyl acetate and hexane, to give 0.54 g 
(yield 80%) of the tide compound as a slightly yellow 
powder. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 
20 8.14 (2H, doublet, J-9 Hz); 
8.06 (2H, doublet, J-9 Hz); 
3.77 (3H, singlet); 
3.69 (1H, doublet, J-18 Hz); 
25 3.58 (1H, doublet, J-18 Hz); 
3.08 (3H, singlet); 
235 (3H, singlet); 
1.60 (3H, singlet). 
^ 45(ii) l-(4-Fluorophenyl)-4,5-dimetbyl-2-(4- 
methylsulfonylphenyl)pyrrole 

Hydrolysis and decarboxylation of methyl 2 -me thy 1-2- (4- 
methylsulfonylphenacyl)acetoacetate [prepared as described 
in step (i) above] were carried out in the same manner as 
35 described in Example 44(ii), to give 3-methyl-l-(4- 
methylsulfonylphenyl)pentane-l,4-dione. This dione com- 
pound and 4-fluoroaniline were then reacted in the same 
manner as described in Example 43(iii), to give the title 
compound as a yellow powder (yield 11%), melting at 
^ 159-162° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.67 (2H, doublet, J-9 Hz); 
7.18-7.09 (6H, multiplet); 
« 6.41 (1H, singlet); 
3.01 (3H, singlet); 
2.12 (3H, singlet); 
2.04 (3H, singlet). 

Mass spectrum (FAB) 344 [(M+H)"] 



50 



EXAMPLE 46 



1^4-Fluorophenyl)-4-hydroxymethyl-2-(4- 
methylsulfonylphenyl)pvrroIe (Compound No. 1-6 

55 *1) 

46(i) Methyl 2-(4-methylthiophenacyl)cyanoacetate 

5.70 g (57.6 mmol) of methyl cyanoacetate were dis- 
solved in 150 ml of anhydrous tetrahydrofuran, and 7.10 g 
(63.3 mmol) of potassium t-butoxide were added to the 

60 resulting solution, whilst ice-cooling, and the mixture was 
then stirred for 30 minutes. At the end of this time, a solution 
of 14.11 g (57.6 mmol) of 4-methyIthiophenacyi bromide in 
50 ml of tetrahydrofuran was slowly added dropwise to the 
mixture, whilst ice-cooling. The mixture was stirred, whilst 

65 ice -coo ling for 2 hours, and then a saturated aqueous solu- 
tion of ammonium chloride and ethyl acetate were added. 
The insolubles were then Site red off. Water was added to the 
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filtrate, and the mixture was extracted with ethyl acetate. The 
organic extract was dried over anhydrous magnesium sulfate 
and the solvent was then removed by distillation under 
reduced pressure. The residue was applied to a silica gel 
chromatography column and eluted with a 1:2 by volume 5 
mixture of ethyl acetate and hexane, to give 3.11 g (yield 
21%) of the title compound as a slightly yellow powder. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.87 (2H, doublet, J-9 Hz); 10 

7.27 (2H, doublet, J-9 Hz); 

4.16 (1H, doublet, J-7 & 6Hz); 

3.83 (3H, singlet); 

3.74 (1H, doublet, J-18 & 7 Hz); 15 

3.53 (1H, doublet, J-18 & 6 Hz); 

2.54 (3H, singlet). 

46(ii) 5-Amino-l-(4-fluorophenyl)-4-methoxycarbonyl-2- 
(4-methylsulfonylphenyl)pyrrole 

3.11 g (11. S mmol) of methyl 2-(4-methylthiophenacyl) 20 
cyanoacetate [prepared as described in step (i) above] were 
dissolved in 150 ml of methylene chloride, and 5.83 g (23.6 
mmol) of 70% m-chloroperbe azoic acid were added to the 
mixture, whilst ice-cooling. The resulting mixture was then 
stirred at room temperature for 1 hour. At the end of this 25 
time, 50 ml of a 10% w/v aqueous solution of sodium 
thiosulfate were added to the mixture and the mixture was 
vigorously shaken, after which it was separated into Liquid 
phases. The organic phase was washed with a saturated 
aqueous solution of sodium hydrogencarbonate and with a 30 
saturated aqueous solution of sodium chloride, in that order, 
after which it was dried over anhydrous magnesium sulfate 
and the solvent was removed by distillation under reduced 
pressure, to give 3.15 g of methyl 2-(4- 
methylsulfonylphenacyl) cyanoacetate as a pale brown pow- 35 
der. 

3.15 g of the powder thus obtained were dissolved in 100 
ml of ethanol, and 1.58 g( 14.2 mmol) of 4-fluoroaniline and 
12 drops of concentrated aqueous hydrochloric acid were 
added to the resulting solution. The mixture was then heated 40 
under reflux for 3 days. At the end of this time, the reaction 
mixture was concentrated by evaporation under reduced 
pressure, methylene chloride was added to the residue, and 
then the insolubles were filtered off. The filtrate was con- 
centrated by evaporation under reduced pressure, and the 45 
residue was applied to a silica gel chromatography column 
and eluted with a 1:1 by volume mixture of ethyl acetate and 
hexane, to give 2.10 g (yield 46%) of the title compound as 
a white powder. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 50 
CDCI3) 6 ppm: 

7.68 (2H, doublet, J-9 Hz); 

7.26-7.11 (6H, multiplet); 

6.76 (1H, singlet); 55 

5.15 (2H, broad singlet); 

3.85 (3H, singlet); 

3.01 (3H, singlet). 
46(iii) l-(4-Fluorophenyl)-4-methoxycarbonyl-2-(4- 
methylsulfonylphenyl)pyTroIe 60 

2.00 g (5.2 mmol) of 5-amino-l-(4-fluorophenyl)-4~ 
methoxycarbooyl-2-(4-methylsulfonylphenyl)pyrrole 
[prepared as described in step (ii) above] were dissolved in 
50 ml of anhydrous tetrahydrofuran, and 6.38 g (61.8 mmol) 
of t-butyl nitrite were added to the resulting solution at room 65 
temperature and under a nitrogen atmosphere. The mixture 
was then stirred at room temperature for 30 minutes, after 
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which it was healed under reflux for 2 hours. The solvent 
was then removed by distillation under reduced pressure and 
the residue was applied to a silica gel chromatography 
column and eluted with a 2:3 by volume mixture of ethyl 
5 acetate and hexane, to give 130 g (yield 68%) of the title 
compound as a yellow powder, melting at 144—146° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.95 (2H, doublet, J-9 Hz); 
10 7.56 (1H, doublet, J-2 Hz); 

7.27 (1H, doublet, J-9 Hz); 
7.21-7.06 (4H, multiplet); 

6.96 (1H, doublet, J-2 Hz); 
15 3.87 (3H, singlet); 

3.05 (3H, singlet). 
Mass spectrum (EI) m/z: 373 [M*]. 
46(iv) l-(4-Fluorophenyl)-4-hydroxymethyl-2-(4- 
methylsulfonylphenyOpyrrole 
20 0.15 g (4.0 mmol) of lithium aluminum hydride was 
suspended in 25 ml of diethyl ether, and a solution of 0.98 
g (2.6 mmol) of l-(4-fluorophenyl)-4-methoxycarbonyl-2- 
(4-methylsulfonylphenyl)pyrrole [prepared as described in 
step (iii) above] in 20 ml of methylene chloride was added 
25 dropwise to the suspension whilst it was heated under reflux 
in a nitrogen atmosphere. The mixture was stirred under 
reflux for 1 hour, and then 0.15 ml of water, 0.15 ml of a 15% 
w/v aqueous solution of sodium hydroxide and 0.45 ml of 
water were added to the mixture, in that order. The mixture 
30 was then stirred at room temperature for 30 minutes. At the 
end of this time, the mixture was dehydrated by adding 
anh ydrous magnesium sulfate, and it was filtered over a 
Celite (trade mark) filter aid. The solvent was then removed 
from the filtrate by distillation under reduced pressure. The 
35 residue was applied to a silica gel chromatography column 
and eluted with a 2:1 by volume mixture of ethyl acetate and 
hexane, to give 0.69 g (yield 76%) of the title compound as 
a white powder, melting at 88-90° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.77 (2H, doublet, J«9 Hz); 
7.26 (2H, doublet, J-9 Hz); 
7.28-7.05 (4H, multiplet); 
« 6.97 (1H, doublet, J-2 Hz); 
6.60 (1H, doublet, J-2 Hz); 
4.65 (2H, doublet, J-5 Hz); 
3.04 (2H, singlet). 



40 



50 



55 



EXAMPLE 47 

l-(4-Ruorophenyl)-4-hydroxymethyl-5-methyl-2-(4- 
methylsulfonylphenyl)pvrrole (Compound No. 1- 
62) 



l-(4-Fluorophenyl)-4-methoxycarbonylo-methyl-2-(4- 
methylsulfonylphenyOpyrrole [prepared as described in 
Example 43(iii)] was reduced in the same manner as 
described in Example 46(iv), to give the title compound as 
60 a yellow powder (yield 84%), melting at 140-142° C. 

Nuclear Magnetic Resonaoce Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.69 (2H, doublet, J=9 Hz); 
7.20-7.12 (6H, multiple!); 
6.58 (1H, singlet); 
4.63 (2H, doublet, J-5 Hz); 



65 
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3.01 (3H, singlet); 
2.13 (3H, singlet). 

Mass spectrum (FAB) m/z: 360 [(M+H)*]. 

EXAMPLE 48 
5-DifluoromethyUl-(4-fluorophenyl)-2-(4- 
methylsulfonylphenyl)pyrrole (Compound No. 1- 
13) 

48 (i) l-(4-FluorophenyI)-5-formyl-2-(4- 
methylsulfonylphenyl)pyrTOle 10 

1.67 g (5.3 mmol) of l-(4-fluorophenyl)-2-(4- 
methylsulfonylpbenyOpyrrole (prepared as described in 
Example 33) were dissolved in 30 ml of 
dimethylformamide, 0.50 ml (5.3 mmol) of phosphorous 
oxychloride was added to the resulting solution, and the 
mixture was then stirred at 60° C for 2 hours. At the end of 
this time, the reaction mixture was gradually added to 
ice -water and the pH of the mixture was adjusted to a value 
of 8-9 by the addition of sodium carbonate. The mixture was 
then extracted with ethyl acetate. The organic extract was 
washed with water and dried over anhydrous sodium sulfate, 20 
after which the solvent was removed by distillation under 
reduced pressure. The residue was applied to a silica gel 
chromatography column and eluted with a 5:1 by volume 
mixture of hexane and ethyl acetate, to give 0.90 g (yield 
50%) of the title compound as a white powder, melting at 25 
135-137° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) o ppm: 
9.55 (1H, singlet); 

7.80 (2H, doublet, J-9 Hz); 30 

7.32-7.19 (5H, multiplet); 

7.16-7.08 (2H, multiplet); 

6.64 (1H, doublet, J-4 Hz); 

3.04 (3H, singlet). 
48(ii) 5-Difluoromethyl-l-(4-fluorophenyl)-2-(4- 35 
methylsulfonylphenyl)pyTrole 

0.50 g (1.5 mmol) of l-(4-auorophenyl)-5-formyl-2-(4- 
methylsulfoaylphenyl)pyrrole [prepared as described in step 
(i) above] was dissolved in 3 ml of anhydrous diglyme, and 
0.17 ml (2.9 mmol) of diethylaminosulfur trifluoride was ^ 
added to the resulting solution. The mixture was then stirred 
at 100° C for 6 hours. At the end of this time, water was 
added to the reaction solution, and the mixture was extracted 
with ethyl acetate. The organic extract was washed with 
water and dried over anhydrous sodium sulfate, and the 
solvent was then removed by distillation under reduced 
pressure. The resulting residue was applied to a silica gel 
chromatography column and eluted with a 7:3 by volume 
mixture of hexane and ethyl acetate, to give 0.12 g (yield 
23%) of the title compound as a slightly yellow powder, 
melting at 111-112° C. 50 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.76 (2H, doublet, J-9 Hz); 
7.27-7.21 (5H, multiplet); 

7.15-7.08 (2H, multiplet); 55 
6.71-6.69 (1H, multiplet); 
6.56-6.54 (1H, multiplet); 
6.42 (1H, triplet, J-54 Hz); 
3.03 (3H, singlet). 
Mass spectrum (EI) m/z: 365 [M*]. 

EXAMPLE 49 
X-(4-Fluoropheayl)-4-difluoromethyl-2-(4- 
methylsulfonylpbenyOpyrrole (Compound No. 1- 

29) 65 
49(i) l-(4-FIuoropheayl)-4-formyl-2-(4- 
methylsulfoaylpheayOpyTrole 
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0.58 g (1.7 mmol) of l-(4-duorophenyl)-4- 
hydroxymethyl-2-(4-methylsulfonylphenyl)pyrrole 
(prepared as described io Example 46) was dissolved in 30 
ml of methylene chloride, and 2.40 g of manganese dioxide 
5 were added to the resulting solution. The mixture was then 
stirred at room temperature for 3 hours. At the end of this 
time, the reaction mixture was filtered using a Celite (trade 
mark) filter aid and the filtrate was concentrated by evapo- 
ration under reduced pressure. The resulting residue was 
io applied to a silica gel chromatography column and eluted 
with a 2:3 by volume mixture of ethyl acetate and hexane, 
to give 032 g (yield 90%) of the title compound as a white 
powder, melting at 169-171° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
15 CDC1 3 ) 6 ppm: 

9.89 (1H, singlet); 
7.82 (2H, doublet, J-9 Hz); 
156 (1H, doublet, J-2 Hz); 
20 7.29 (2H, doublet, J-9 Hz); 
7.22-7.08 (4H, multiplet); 
6.99 (1H, doublet, J-2 Hz); 

3.06 (3H, singlet). 
49(ii) l-(4-Fluorophenyl)-4-difluoromethyl-2-(4- 
25 methytsulfonylphenyl)pyrrole 

Following a procedure similar to that described in 
Example 48(ii), but using l-(4-fluorophenyl)^-formyl-2-(4- 
methylsulfonylphenyl)pyrrole [prepared as described in step 
(i) above] and diethylaminosulfur trifiuoride as starting 
30 materials, the tide compound was obtained as a white 
powder (yield 16%), melting at 98-100° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) d ppm: 
35 7.80 (2H, doublet, J-9 Hz); 
7.28 (2H, doublet, J-9 Hz); 
7.18-7.04 (5H, multiplet); 
6.74 (1H, triplet, J-57 Hz); 
6.69 (1H, singlet); 
40 3.05 (3H, singlet). 

EXAMPLE 50 

l-(4-Fluorophenyl)-4-difiuoromethyl-5-methyl-2-(4- 
45 methylsulfonylphenyl)pyrrole (Compound No. 1- 

30) 

50(i) l-(4-Fluorophenyl)-4-formyl-5-methyl-2-(4- 
methylsulfonylphenyl)pyrrole 

Following a procedure similar to that described in 
50 Example 49(i), but using l-(4-fluorophenyl)-4- 
hydroxymethyl-5-methyl-2-(4-methylsulfonylphenyl) 
pyrrole (prepared as described in Example 47) and manga- 
nese dioxide as starting materials, the title compound was 
obtained as a white powder (yield 98%), melting at 
55 167-169° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 
9.99 (1H, singlet); 
7.75 (2H, doublet, J-9 Hz); 
60 7.24-7.16 (6H, multiplet); 
6.94 (1H, singlet); 
3.03 (3H, singlet); 
2.42 (3H, singlet). 
65 Mass spectrum (FAB) m/z: 358 [(M+H)"]. 

50(ii) l-{4-Ruorophenyl)-l-difluoromethyl-5-methyl-2-(4- 
methylsulfoaylphenyOpyrrole 
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Following a procedure similar to thai described in 
Example 48(ii), but using l-<4-fluorophenyi)-4-formyl-5- 
methyl-2-(4-methylsulfonylphenyl)pyrrole [prepared as 
described in step (i) above] and dietbylaminosulfur iri fluo- 
ride as starting materials, the title compound was obtained as 5 
a white powder (yield 70%). melting at 136-138° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.72 (2H, doublet, J-9 Hz); 
7.22-7.08 (6H, multiplet); 

6.73 (1H, triplet, J-56 Hz); 
6.66 (1H, singlet); 
3.02 (3H, singlet); 

"2.18 (3H, singlet). 15 
Mass spectrum (EI) m/z: 379 [M*]. 

EXAMPLE 51 



10 



2-(4-Fluorophenyl)-4-phenyl-l-{4-sulfamoylpbenyl) 
pyrrole (Compound No. 2-69) 
51(0 3-(4-Fluorobenzoyl)-2-phenylpropionaldehyde 

A 45% w/v solution of phenyl acetoaldehyde in diethyl 
phthalate containing 25.00 g (94 mmol) of phenylacetoal- 
dehyde was dissolved in 50 ml of toluene, and 7.96 g (94 
mmol) of piperidine was added to the resulting solution. The 
mixture was then heated under reflux, while the water 
produced was removed, until the production of water 
stopped (about 1 hour). At the end of this time, the solvent 
was removed by distillation under reduced pressure, to give 
31.78 g of a mixture of P-piperidinostyrene and diethyl 
phthalate as a red oily substance. 

4.68 g of the p-piperidinostyrene/diethyl phthalate mix- 
ture were dissolved in 70 ml of anhydrous tetrahydrofuran, 
and 1.01 g (10 mmol) of triethylamine were added to the 
resulting solution. 2.60 g (12 mmol) of 4-fluorophenacyl 
bromide were then added to the resulting mixture, which 
was then stirred at room temperature for 3 hours. At the end 
of this time, 30 ml of IN aqueous hydrochloric acid were 
added to the reaction mixture, and the mixture was stirred at 
room temperature for a further 1 hour. It was then extracted 
with diethyl ether. The organic extract was washed with 
water and dried over anhydrous sodium sulfate. The solvent 
was then removed by distillation under reduced pressure and 
the residue was applied to a silica gel chromatography 
column and eluted with a 95:5 by volume mixture of hexane 
and ethyl acetate, to give 0.50 g of the title compound as a 
slighdy yellow oily substance. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

9.80 (1H, singlet); 

8.03-7.98 (2H, multiplet); 

7.42-7.25 (5H, multiplet); 

7.16-7.10 (2H, multiplet). 

Mass spectrum (FAB) m/z: 257 [(M+H)*]. 55 
51(ii) 2-(4-Fluorophenyl)-4-phenyl-l-(4-sulfamoylphenyl) 
pyrrole 

0.32 g (1.25 mmol) of 3-(4-fluorobenzoyI)-2- 
phenylpropionaldehyde [prepared as described in step (i) 
above] and 0.26 g (1.5 mmol) of 4-sulfamoylaniline were 60 
dissolved in 20 ml of acetic acid, and the mixture was heated 
under reflux for 4 hours. The solvent was then removed by 
distillation under reduced pressure and water was added to 
the residue, which was then extracted with ethyl acetate. The 
organic extract was washed with water and dried over 65 
anhydrous sodium sulfate. The solvent was then removed by 
distillation under reduced pressure, and the residue was 
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applied to a silica gel chromatography column and eluted 
with a 3:2 by volume mixture of hexane and ethyl acetate, 
to give 0.35 g (yield 60%) of the title compound as a slightly 
yellow powder, melting at 192-194° C. 
5 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.91 (2H, doublet, J-9 Hz); 
7.58 (2H, doublet, J-7 Hz); 
739-7.22 (6H, multiplet); 
7.18-7.12 (2H, multiplet); 
6.99 (2H, triplet, J-9 Hz); 
6.73 (1H, doublet, J-2 Hz); 
4.84 (2H, singlet). 
Mass spectrum (EI) m/z: 392 [M*]. 

EXAMPLE 52. 



10 



IS 



2-(4-MetboxyphenyI)-4-methyl- 1-(4- 
20 sulfamoylpbenyOpyrroie (Compound No. 2-74) 

52(0 N-(4-Methoxybenzylidene)-4-sulfamoylaniline 

Following a procedure similar to that described in 
Example l(i), but using 4-methoxybenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
25 was obtained as a pale yellow powder (yield 95%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 
835 (1H, singlet); 
7.94 (2H, doublet, J-9 Hz); 
7.86 (2H, doublet, J-9 Hz); 
7.23 (2H, doublet, J-9 Hz); 
7.00 (2H, doublet, J-9 Hz); 
5.98 (2H, singlet); 
3.90 (3H, singlet). 
52(ii) a-(4-Methoxyphenyl)-a-(4-sulfamoylanilino) 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(4-methoxybenzylidene)-4- 
sulfamoylaniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the tide 
compound was obtained as a pale yellow powder (yield 
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35 



40 



Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
45 deuterated dimethyl sulfoxide) 5 ppm: 
7.74 (2H, doublet, J-9 Hz); 
7.51 (2H, doublet, J-9 Hz); 
6.97 (2H, doublet, J-9 Hz); 
so 6.82 (2H, doublet, J-9 Hz); 
6.60 (1H, doublet, J-8 Hz); 
6.41 (2H, singlet); 
5.54 (1H, doublet, J-8 Hz); 
55 3.84 (3H, singlet). 

52(iii) 2-(4-Methoxypbenyl)-4-metbyl-l-(4- 
sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-methoxyphenyl)-a-(4- 
60 sulfamoylanilino)acetonitrile [prepared as described in step 
(ii) above] and methacrolein as starting materials, the tide 
compound was obtained as a pale brown powder (yield 6%), 
melting at 163-166° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
65 CDCI3) 8 ppm: 

7.84 (2H, doublet, J-9 Hz); 
7.23 (2H, doublet, J-9 Hz); 
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7.03 (2H, doublet, J-9 Hz); 
6.79 (2H, doublet, J-9 Hz); 
6.73 (1H, singlet); 

6.23 (1H, singlet); 5 

4.7S (2H, singlet); 

3.79 (3H, singlet); 

Z18 (3H, singlet). 

Mass spectrum (EI) m/z: 342 [M*]. 

EXAMPLE 53 10 

l-(3 ,4- Dimethoxypheny l>2-(4- 
methylsulfonylpheny!)pyrroIe (Compound No. 1- 
59) 

Following a procedure similar to that described in the 15 
three stages of Examples 1(0, l(ii) and l(iii), but using 
3,4-dimethoxy aniline as a starting material instead of 
4-methoxy aniline, the title compound was obtained as a 
white powder, melting at 124—126° C. The yield of the 
compound (yellow powder) in the first stage was 96%, that 20 
in the second stage (brown prismatic crystals) was 48%, and 
that in the third stage was 15%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: ^ 

7.75 (2H, doublet, J-7 Hz); 

7.30 (2H, doublet, J-7 Hz); 

6.98 (1H, multiplet); 

6.84 (1H, doublet, J-8 Hz); 

6.74-6.70 (2H, multiplet); 30 
637 (1H, multiplet); 
6.39-6.37 (1H, multiplet); 
3.92 (3H, singlet); 

3.74 (3H, singlet); 35 

3.03 (3H, singlet). 

Mass spectrum (EI) m/z: 357 [M*]. 

EXAMPLE 54 

l-(3-Fluoro-4-methoxyphenyl)-2-(4- 40 
methylsulfonylphenyl)pyrToie (Compound No. 1- 
47) 

Following a procedure similar to that described in the 
three stages of Examples 1(0, l(ii) and l(iii), but using 

3- fluoro-4-methoxy aniline as a starting material instead of 45 

4- methoxy aniline, the title compound was obtained as a pale 
yellow powder, melting at 116-118° C. The yield of the 
compound (pale yellow powder) in the first stage was 94%, 
that in the second stage (white powder) was 87%, and that 

in the third stage was 16%. 50 
Nuclear Magnetic Resonance Spectrum (270 MHz, 

CDCI3) 6 ppm: 

7.77 (2H, doublet, J-9 Hz); 
7.29 (2H, doublet, J-9 Hz); 

7.0O-6.84 (4H, multiplet); 55 
6.56-6.55 (1H, multiplet); 
6.39-6.37 (1H, multiplet); 
3.92 (3H, singlet); 

3.05 (3H, singlet). 60 
Mass spectrum (EI) m/z: 345 [M*]. 

EXAMPLE 55 

l-Phenyl-2-(4-methylsulfonyIphenyl)pyrrole 

(Compound No. 1-1) 65 
Following a procedure similar to that described in the 
three stages of Examples l(i) T l(ii) and l(iii), but using 
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aniline as a starting material instead of 4-methoxy aniline, 
the title compound was obtained as white prismatic crystals, 
melting at 140-142° C. The yield of the compound (pale 
yellow powder) in the first stage was 76%, that in the second 
5 stage (pale yellow powder) was 95%, and that in the third 
stage was 16%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.74 (2H, doublet, J-8 Hz); 

7.40- 7.33 (3H, multiplet); 
7.27 (2H, doublet, J-8 Hz); 
7.18-7.15 (2H, multiplet); 
7.00 (1H, multiplet); 
6.59-6.58 (1H, multiplet); 

6.41- 6.39 (1H, multiplet); 
3.03 (3H, singlet). 

EXAMPLE 56 

4-Methy I- 1 -(3 ,4-dimethy lpheny l>2-(4- 
methylsulfonylphenyl)pyiTole (Compound No. 1- 
56) 

Following a procedure similar to that described in 
Example S, but using methacrolein instead of acrolein in the 
third stage, the title compound was obtained as a pale yellow 
powder (yield 58%), melting at 126-128° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
30 CDCI3) 5 ppm: 

7.72 (2H, doublet, J-9 Hz); 
7.27-7.24 (2H, multiplet); 
7.08-7.05 (1H, multiplet); 
35 6.96 (1H, singlet); 

6.83-6.79 (1H, multiplet); 
6.74 (1H, singlet); 
6.41 (1H, singlet); 
^ 3.03 (3H, singlet); 
2.27 (3H, singlet); 
2.23 (3H, singlet); 
2.18 (3H, singlet). 
Mass spectrum (EI) m/z: 339 [M*]. 

45 EXAMPLE 57 

l-(4-Methylphenyl)-2-(4-sulfamoylphenyl)pyrTole 
(Compound No. 1-99) 
57(i) N-(4-Sulfamoylbenzylidene)-4-methylaniline 
50 . Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoyIbenzaldehyde and 
4-metbylaniline as starting materials, the title compound 
was obtained as a yellow powder (yield 82%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
55 deuterated dimethyl sulfoxide) 6 ppm: 
8.56 (1H, singlet); 
8.01 (4H, singlet); 
7.27-7.12 (6H, multiplet); 
60 238 (3H, singlet). 

57(ii) a-(4-MethylaniIino)-a-(4-sulfamoylphenyI) 
ace ton aril e 

Following a procedure similar to that described in 
Example l(ii), but using N-{4-sulfamoylbenzylidene)-4- 
65 methylaniline [prepared as described in step (i) above] and 
trimethylsilyl cyanide as starting materials, the title com- 
pound was obtained as a pale yellow powder (yield 60%). 
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Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuteraied dimethyl sulfoxide) 5 ppm: 
7.99 (2H, doublet, J-8 Hz); 
7.75 (2H, doublet, J-8 Hz); 
7.03 (2H, doublet, J-8 Hz); 
6.89 (2H, singlet); 
6.69 (2H, doublet, J-8 Hz); 
5.70-5.55 (2H, multiplet); 

2. 25 (3H, singlet). 
57(iii) l-(4-Meifaylpbenyl)-2-{4-sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-methylanilino)-a-(4- 
sulfamoylphenyl)acetonitrile [prepared as described in step 
(ii) above] and acrolein as starting materials, the title com- 
pound was obtained as a pale brown powder (yield 28%), 
melting at 131-134° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) d ppm: 

7.73 (2H, doublet, J-8 Hz); 
7.24 (2H, doublet, J-8 Hz); 
7.16 (2H, doublet, J-8 Hz); 
7.04 (2H, doublet, J-8 Hz); 
6.96 (1H, triplet, J-2 Hz); 

6.55 (1H, doublet of doublets, J-3 & 2 Hz); 
6.38 (1H, triplet, J-3 Hz); 

4.74 (2H, singlet); 
2.38 (3H, singlet). 

Mass spectrum (EI) m/z: 312 [M*]. 



4-Methyl-l-(4-methylphenyl)-2-{4-sulfamoylphenyl) 35 



Following a procedure similar to that described in 
Example 57(iii), but using methacrolein instead of acrolein, 
the title compound was obtained as a yellow powder (yield ^ 
42%), melting at 144-147° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) 5 ppm: 

7.71 (2H, doublet, J-8 Hz); 

7.21 (2H, doublet, J-8 Hz); 45 
7.14 (2H, doublet, J-8 Hz); 
7.01 (2H, doublet, J-8 Hz); 
6.74 (1H, singlet); 

6.39 (1H, singlet); 50 
4.71 (2H, singlet); 
2.37 (3H, singlet); 
2.18 (3H, singlet). 

Mass spectrum (EI) m/z: 326 [M*]. 55 



l-(4-Chlorophenyl)-2-(4-sulfamoylphenyl)pyrTole 
(Compound No. 1-96) 
59(i) 4-Chloro-N-(4-sulfamoylbenzylidene)aniIine <so 

Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoylbenzaldehyde and 
4-chloroaniline as starting materials, the title compound was 
obtained as a pale yellow powder (yield 72%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 65 
CDQ 3 ) 5 ppm: 

8.52 (1H, singlet); 
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8.02 (4H, singlet); 
738 (2H. doublet, J-9 Hz); 
7.20 (2H, doublet, J-9 Hz); 
6.87 (2H, singlet). 
5 59(ii) a-(4-Chloroanilino)-a-(4-sulfamoylphenyl) 
acctonitnie 

Following a procedure similar to that described in 
Example but using 4-chloro -N -(4- 

sulfamoylbenzylidene)aniline [prepared as described in step 
10 (i) above] and trimethylsilyl cyanide as starling materials, 
the title compound was obtained as a white powder (yield 
93%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuie rated dimethyl sulfoxide) 5 ppm: 
15 7.99 (2H, doublet, J-8 Hz); 

7.74 (2H, doublet, J-8 Hz); 
7.14 (2H, doublet, J-9 Hz); 
7.12 (2H, singlet); 

20 6.74 (2H, doublet, J-9 Hz); 
6 52 (1H, doublet, J-9 Hz); 
5.69 (1H, doublet, J-9 Hz). 
59(iii) l-(4-Chlorophenyl)-2-(4-sulfamoylphenyl)pyrrole 
Following a procedure similar to that described in 
25 Example l(iii), but using a-(4-chloroanilino)-a-(4- 
sulfamoylphenyl)acetonitrile [prepared as described in step 
(ii) above] and acrolein as starting materials, the title com- 
pound was obtained as a pale yellow powder (yield 38%), 
melting at 179-181° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) o ppm: 

7.77 (2H, doublet, J-9 Hz); 
734 (2H, doublet, J-9 Hz); 

35 7.23 (2H, doublet, J-9 Hz); 
7.10 (2H, doublet, J-9 Hz); 
6.96 (1H, triplet, J-2 Hz); 
6 .56 (1H, doublet of doublets, J-3 & 2 Hz); 

6.40 (1H, triplet, J-3 Hz); 

4.78 (2H, singlet). 
Mass spectrum (EI) m/z: 332 [M*]. 

EXAMPLE 60 

45 l-(4-Chiorophenyl>4-methyl-2-(4-sulfamoylphenyl) 
pyrrole (Compound No. 1-97) 

Following a procedure similar to that described in 
Example 59(iii), but using methacrolein instead of acrolein, 
the title compound was obtained as a pale yellow powder 
50 (yield 53%), melting at 171-173° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCL,) 6 ppm: 

7.75 (2H, doublet, J-8 Hz); 
731 (2H, doublet, J-8 Hz); 
7.21 (2H, doublet, J-8 Hz); 
7.06 (2H, doublet, J-8 Hz); 
6.74 (1H, singlet); 

6.41 (1H, singlet); 
60 4.80 (2H, singlet); 

2.18 (3H, singlet). 
Mass spectrum (EI) m/z: 346 [M*]. 

EXAMPLE 61 

65 l-(4-Methoxyphenyl)-2-(4-sulfamoylphenyl)pyrroIe 
(Compound No. 1-85) 
61(i) 4-Methoxy-N-(4-sulfamoylbenzylidene)aniline 
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Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoylbenzaldehyde and 
4-methoxy aniline as starting materials, the title compound 
was obtained as a pale yellow powder (yield 85%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 5 
deuterated dimethyl sulfoxide) 6 ppm: 

8.74 (1H, singlet); 

8.09 (2H, doublet, J-8 Hz); 

7.95 (2H, doublet, J-8 Hz); I0 

7.48 (2H, singlet); 

7.37 (2H, doublet, J-9 Hz); 

7.01 (2H, doublet, J-9 Hz); 

3.80 (3H, singlet). 
61 (ii) a-(4-Methoxyanilino)-a-(4-sulfamoylphenyl) 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using 4-methoxy-N-(4- 
sulfamoylbenzylidene)aniline [prepared as described in step 

(i) above] and trimethylsilyl cyanide as starting materials, 
the title compound was obtained as a white powder (yield 
68%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: ^ 
7.91 (2H, doublet, J-8 Hz); 
7.76 (2H, doublet, J-8 Hz); 
7.43 (2H, singlet); 

6.80 (4H, multiplet); 

6.40 (1H, doublet, J-10 Hz); 30 
6.03 (1H, doublet, J-10 Hz); 

3.67 (3H, singlet). 
61(iii) l-(4-Methoxyphenyl)-2-(4.sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 35 
Example l(iii), but using a-(4-methoxyanilino)-a-(4- 
sulfamoylphenyl)acetonitrile [prepared as described in step 

(ii) above] and acrolein as starring materials, the title com- 
pound was obtained as a yellow powder (yield 9%), melting 

at 112-114° C. 40 
Nuclear Magnetic Resonance Spectrum (270 MHz, 

CDQ 3 ) 6 ppm: 

7.78-7.68 (2H, multiplet); 
7.26-6.85 (7H, multiplet); 

6.53-6.51 (1H, multiplet); 45 
6.37-6.35 (1H, multiplet); 
5.07 (2H, singlet); 

3.81 (3H, singlet). 

Mass spectrum (EI) mix: 328 [M*]. 50 



l-(4-Methoxyphenyl)-4-methyl-2-(4- 
sulfamoylphenyOpynole (Compound No. 1-86) 

Following a procedure similar to that described in 
Example 61(iii), but using methacrolein instead of acrolein, 
the title compound was obtained as a pale yellow powder 
(yield 35%), melting at 63-64° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.69 (2H, doublet, J-8 Hz); 

7.18 (2H, doublet, J-8 Hz); 

7.05 (2H, doublet, J-9 Hz); 

6.85 (2H, doublet, J-9 Hz); 

6.72 (1H, singlet); 
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638 (1H, singlet); 
5.04 (2H, singlet); 
3.80 (3H, singlet); 
5 2.18 (3H, singlet). 

Mass spectrum (EI) m/z: 342 [M~]. 

EXAMPLE 63 

4- Bu ty I- L -(4- tnethoxyphe ny l)-2-(4-sulf amoylpheny 1) 
10 pyrrole (Compound No. 1-87) 

Following a procedure similar to that described in 
Example 61(iii), but using 2-butylacrolein instead of 
acrolein, the title compound was obtained as a pale yellow 
15 powder (yield 85%), melting at 115-117° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.70 (2H, doublet, J-8 Hz); 

7.26-7.19 (2H, multiplet); 
20 7.08-7.05 (2H, multiplet); 

6.88-6.S7 (2H, multiplet); 

6.72 (1H, singlet); 

6.41-6.40 (1H, multiplet); 
25 4.89 (2H, singlet); 

3.82 (3H, singlet); 

2.53 (2H, triplet, J-8 Hz); 

1.68-1.57 (2H, multiplet); 
30 1.49-1.36 (2H, multiplet); 

0.95 (3H, triplet, J-7 Hz). 

Mass spectrum (EI) m/z: 384 [M*]. 

EXAMPLE 64 

35 

4-Ethyl-2-(4-methoxyphenyl)-l-(4-sulfamoylphenyl) 
pyrrole (Compound No. 2-75) 
64<i) l-(N,N-Diisopropylamino)-l-butene 

6.25 ml (69.3 mmol) of butyraldehyde and 19.44 ml (139 
40 mmol) of diisopropyl amine were dissolved in 30 ml of 
benzene, and the mixture was heated under reflux, while 
removing the water produced, until the production of water 
stopped (about 15 hours). The solvent was then removed by 
distillation under reduced pressure, and the residue was 
45 distilled under atmospheric pressure. Those fractions of the 
distillate having a boiling point of from 140 to 160° C. were 
collected, to give 6.95 g of the tide compound as a pale 
yellow oily substance (yield 65%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
50 CDC1 3 ) 6 ppm: 

5.94 (1H, doublet, J-14 Hz); 
4.05 (1H, doublet of triplets, J-14 & 7 Hz); 
3.50-3.34 (2H, multiplet); 
55 2.01-1.88 (2H, multiplet); 
1.03 (6H, doublet, J-7 Hz); 
0.91 (3H, triplet, J-7 Hz). 
64(ii) 2-(4-Methoxyphenacyl)butyraIdehyde 

1.00 g (6.4 mmol) of l-(N,N-diisopropylamino)-l-butene 
60 [prepared as described in step (i) above] was dissolved in 10 
ml of benzene, and 0.98 g (4.3 mmol) of 4-methoxyphenacyl 
bromide was added dropwise to the resulting solution with 
stirring, whilst ice -cooling. The reaction mixture was stirred, 
whilst ice-cooling, for 15 minutes, and then at room tern- 
65 perature for 48 hours. At the end of this time, 9 ml of IN 
aqueous hydrochloric acid was added to the mixture, and the 
mixture was stirred for 15 minutes. It was then neutralised. 
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by the addition of concentrated aqueous ammonia, and 
extracted with ethyl acetate. The organic extract was washed 
with water and dried over anhydrous magnesium sulfate, 
after which the solvent was removed by distillation under 
reduced pressure. The residue was applied to a silica gel 
chromatography column and eluted with a 4:1 by volume 
mixture of hexane and ethyl acetate, to give 0.47 g (yield 
49%) of the title compound as a pale yellow oily substance. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

9.83 (1H, singlet); 
7.96 (2H, doublet, J-9 Hz); 
6.94 (2H, doublet, J-9 Hz); 
3.88 (3H, singlet); 
3.49-3.33 (1H, multiplet); 
3.09-2.93 (1H, multiplet); 
1.92-1.74 (1H, multiplet); 
1.70-1.54 (1H, multiplet); 
1.01 (3H, triplet, J-7 Hz). 

64{iii) 4-Ethyl-2-(4-methoxyphenyl)-l-(4-sulfamoyIphenyl) 
pyrrole 

0-47 g (2.1 mmol) of 2-(4-methoxyphenacyl) 
butyraldehyde [prepared as described in step (ii) above] and 25 
0.44 g (2.5 mmol) of 4-sulfamoylaniline were dissolved in 
5 ml of acetic acid, and the resulting solution was heated 
under reflux for 2 hours. At the end of this time, the mixture 
was cooled to room temperature, concentrated aqueous 
ammonia was added to adjust its pH to a value of 8.0 and the 
mixture was extracted with ethyl acetate. The organic extract 
was washed with water, dried over anhydrous magnesium 
sulfate and then concentrated by evaporation under reduced 
pressure. The residue was applied to a silica gel chroma- 
tography column, eluted with a 3:2 by volume mixture of 35 
hexane and ethyl acetate, to give 037 g (yield 76%) of the 
title compound as a pale yellow powder, melting at 
154-156° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.84 (2H, doublet, J-9 Hz); 
7.24 (2H, doublet, J-9 Hz); 
7.04 (2H, doublet, J-9 Hz); 
6.79 (2H, doublet, J-9 Hz); 
6.74 (1H, singlet); 
6.27 (1H, singlet); 

4.78 (2H, singlet); 

3.79 (3H, singlet); 
2.57 (2H, quartet, J«8 Hz); 
1.26 (3H, triplet, J-8 Hz). 
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EXAMPLE 65 

2-(4-Chlorophenyl)-4-methyl-l-(4-sulfamoyIphenyl) 
pyrrole (Compound No. 2-85) 
65(i) l-(N^-Diisobutylamino)-l-propene 

Following a procedure similar to that described in 
Example 64(i), but using propionaldehyde and diisobuty- 
lamine as starting materials, the title compound was 
obtained as a colorless oily substance (yield 29%), boiling at 
63-66° C./10 mmHg 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

5.89 (1H, doublet, J-14 Hz); 

3.92-3.79 (1H, multiplet); 
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2.66 (2H, doublet, J-7 Hz); 

1.92-1.74 (2H, multiplet); 

1.54 (3H, doublet, J-7 Hz); 

0.80 (12H, doublet, J-7 Hz). 
65(ii) 2-{4-ChloropbenacyI)propionaidehyde 

Following a procedure similar to that described in 
Example 64(ii), but using l-(N,N-diisobutylamino)-l- 
propene [prepared as described in step (i) above] and 
4-chlorophenacyl bromide as starting materials, the title 
compound was obtained as a pale brown oily substance 
(yield 39%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 
15 9.79 (1H, singlet); 

7.92 (2H, doublet, J-9 Hz); 
7.45 (2H, doublet, J-9 Hz); 
3.47 (1H, doublet of doublets, J-18 & 7 Hz); 
^ 3.22-3.04 (1H, multiple!); 

2.95 (1H, doublet of doublets, J-18 & 7 Hz); 
1.25 (3H, doublet, J-7 Hz). 
65(iii) 2-(4-Chlorophenyl)-4-methyl-l-(4-sulfamoylphenyi) 
pyrrole 

25 Following a procedure similar to that described in 
Example 64(iii), but using 2-(4-chlorophenacyl) 
propionaldehyde [prepared as described in step (ii) above] 
and 4-sulfamoylaniline as starting materials, the tide com- 
pound was obtained as a pale brown powder (yield 35%), 
30 melting at 196-198° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.85 (2H, doublet, J-9 Hz); 
736 (2H, doublet, J-9 Hz); 
7.22 (2H, doublet, J-9 Hz); 
7.03 (2H, doublet, J-9 Hz); 
6.75 (1H, singlet); 
630 (1H, singlet); 
40 4.80 (2H, singlet); 
2.17 (3H, singlet). 
Mass spectrum (EI) m/z: 342 [M*]. 

EXAMPLE 66 

45 

4-Methyl-2-(4-methylthiophenyl)-l-(4- 
sulfamoylphenyl)pyrrole (Compound No. 2-82) 
66(1) N-(4-Metbylthiobenzylidene)-4-sulfamoylaniline 
Following a procedure similar to that described in 
50 Example l(i), but using 4-methylthiobenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a yellow powder (yield 88%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
55 8.46 (1H, singlet); 

7.90 (2H, doublet, J-9 Hz); 
7.84 (2H, doublet, J-8 Hz); 
733 (2H, doublet, J-9 Hz); 
^ 7.27 (2H, doublet, J-8 Hz); 
7.15 (2H, broad singlet); 
2.55 (3H, singlet). 
66(H) a-(4-MeihyUhiophenyI)-a-(4-suifamoylanilino) 
acetonitrile 

65 Following a procedure similar to that described in 
Example l(ii), but using N-(4-methylthiobenzylidene)-4- 
sul fa mo y I aniline [prepared as described in step (i) above] 
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and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a yellow powder (yield 100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuteraied dimethyl sulfoxide) 5 ppm: 

7.66 (2H, doublet, J-9 Hz); 5 

7.52 (2H, doublet, J-8 Hz); 

7.31 (2H, doublet, J-8 Hz); 

7.25-7.13 (1H, multiplet); 

6.90 (2H, broad singlet); to 

6.S6 (2H, doublet, J-9 Hz); 

5.89-5.83 (1H, multiplet); 

2.50 (3H, singlet). 
66(iii) 4-Methyl-2-(4-metbylthiopbenyl)-l-(4- 
sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-methylthiophenyl)-o;-(4- 
sulfamoylanilino)acetonitrile [prepared as described in step 
(ii) above] and methacrolein as starting materials, the title 
compound was obtained as pale brown scaly crystals (yield 
31%), melting at 172-173° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CD CI,) 6 ppm: 

7.85 (2H, doublet, J-9 Hz); 

7.24 (2H, doublet, J-9 Hz); 

7.12 (2H, doublet, J-9 Hz); 

7.02 (2H, doublet, J-8 Hz); 

6.74 (1H, doublet, J-2 Hz); 

6.29 (1H, doublet, J-2 Hz); 

4.82 (2H, broad singlet); 

2.47 (3H, singlet). 

Mass spectrum (EI) m/z: 358 [M*]. 

35 

EXAMPLE 67 

2^4-Emoxyphenyl)^memyl-l-(4-siilfainoylphenyl) 
pyrrole (Compound No. 2-78) 
67(0 N-(4-EthoxybenzyUdene)^sulfamoylaniline 

Following a procedure similar to that described in 
Example l(i), but using 4-ethoxybenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a pale yellow powder (yield 76%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 

8.38 (1H, singlet); 

7.88 (2H, doublet, J-9 Hz); 

7.85 (2H, doublet, J-9 Hz); 

7.24 (2H, doublet, J-9 Hz); 

6.98 (2H, doublet, J-9 Hz) 

4.12 (2H, quartet, J-7 Hz); 

1.45 (3H, triplet, J-7 Hz). 
67(ii) a-(4-Ethoxyphenyl)-a-(4-sulfamoylanilino) 55 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(4-ethoxybenzylidene)-4- 
sulfamoylaniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 
88%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 

7.65 (2H, doublet, J-8 Hz); 65 
7.48 (2H, doublet, J-8 Hz); 
7.2O-7.03 (1H, multiplet); 
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6.99-6.80 (6H, multiplet); 
5.88-5.76 (1H, multiplet); 
4.04 (2H, quartet, J-7 Hz); 
. 138 (3H, triplet, J-7 Hz). 

3 67(ui) 2<4-Ethoxyphenyl>-4-niethyI-i-{4-suifaDioylphenyl) 
pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-ethoxyphenyl)-a-(4- 
1Q sulfamoylanilino)acetonitrile [prepared as described in step 
(if) above] and me ih acrolein as starting materials, the title 
compound was obtained as a brown powder (yield 3%), 
melting at 135-139° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
15 CDCI3) 6 ppm: 

7.83 (2H, doublet, J-9 Hz); 

7.22 (2H, doublet, J-9 Hz); 

7.02 (2H, doublet, J-9 Hz); 
6.77 (2H, doublet, J-9 Hz); 

20 6.72 (1H, broad singlet); 

6.23 (1H, doublet, J-2 Hz); 
4.79 (2H, broad singlet); 

4.03 (2H, quartet, J-7 Hz); 
25 2.17 (3H, singlet); 

1.41 (3H, triplet, J-7 Hz). 

Mass spectrum (EI) m/z: 356 [M*]. 



30 



EXAMPLE 68 



4-Methyl-2-(4-propoxyphenyi)-l-(4- 
sulfamoylphenyOpyrroie (Compound No. 2-80) 
68(i) N-(4-Propoxybenzylidene)-4-sulfamoylaniline 

Following a procedure similar to that described in 
35 Example l(i), but using 4-propoxybenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a pale yellow powder (yield 84%) 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
40 838 (IH, singlet); 

7.92 (2H, doublet, J-9 Hz); 
7.85 (2H, doublet, J-9 Hz); 
7.23 (2H, doublet, J~8 Hz); 
45 6.99 (2H, doublet, J-8 Hz); 
6.81 (2H ? broad singlet); 
4.01 (2H, triplet, J-6 Hz); 
1.91-1.78 (2H, multiplet); 
50 1.07 (3H, triplet, J-7 Hz). 

68(ii) a-(4-Propoxyphenyl)-a-(4-sulfamoylaoilino) 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(4-propoxybenzylidene)-4- 
55 sulfamoyl aniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a pale yellow powder (yield 
80%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
60 deuterated dimethyl sulfoxide) 6 ppm: 

7.68 (2H, doublet, J-9 Hz); 

7.51 (2H, doublet, J-8 Hz); 

7.20-7.14 (1H, broad doublet, J-8 Hz); 
65 6.98 (2H, doublet, J-9 Hz); 

6.92 (2H, broad singlet); 

6.S8 (2H, doublet, J-9 Hz); 
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5.83-5.80 (1H, broad doublet. J-8 Hz); 
3.96 (2H, triplet, J-6 Hz); 
1.87-1.74 (2H, multiplet); 

1.04 (3H, triplet, J-7 Hz). 5 
68(iii) 4-Methyl-2-(4-propoxyphenyl)- i-(4- 
suif amoy Iphe ayl)pyrroIe 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-propoxyphenyl)-<x-( 4 - 
sulfamoylanilino)acetonitrile [prepared as described in step 1Q 
(ii) above] and methacrolein as starting materials, the tide 
compound was obtained as a pale brown powder (yield 5%), 
melting at 142-145° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: is 

7.83 (2H, doublet, J-9 Hz); 

7.23 (2H, doublet, J-9 Hz); 

7.02 (2H, doublet, J-9 Hz); 
6.78 (2H, doublet, J-9 Hz); 
6.72 (1H, doublet, J-2 Hz); 
6.23 (1H, doublet, J-2 Hz); 
5.86 (2H, broad singlet); 
3.90 (2H, triplet, J-7 Hz); 
1.89-1.84 (2H, multiplet); 

1.03 (3H, triplet, J-7 Hz). 
Mass spectrum (EI) m/z: 370 [M"*]. 

EXAMPLE 69 ^ 

4-Methyl-2-(4-methoxy-3-methylphenyl)-l-(4- 
sulfamoylphenyOpyrrole (Compound No. 2-109) 
69(i) N-(4-Methoxy-3-methylbenzyiidene)-4- 
sulfamoylaniline 35 

Following a procedure similar to that described in 
Example l(i), but using 4-methoxy-3-methylbenzaldehyde 
and 4-sulfamoylaniline as starting materials, the title com- 
pound was obtained as a yellow powder (yield 92%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, ^ 
CDC1 3 ) 6 ppm: 

8.85 & 8.31 (total: 1H, each singlet); 

7.93 (1H, doublet, J-8 Hz); 

7.77-7.65 (2H, multiple!); 

7.26-7.23 (2H, multiplet); 45 
6.91-6.86 (1H, multiplet); 
6.71-6.88 (1H, multiplet); 
4.77 & 4.14 (totafclH, each singlet); 

3.92 (3H, singlet); 50 

2.28 & 2.21 (total:3H, each singlet). 
69(H) a-(4-M etboxy-3-me thy Iphe nyl)-a-(4- 
sulfamoylanilino)acetonilrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(4-methoxy-3- 55 
methylbenzylidene)-4-sulfamoylaniliae [prepared as 
described in step (i) above] and trimethylsilyl cyanide as 
starting materials, the title compound was obtained as a 
white powder (yield 63%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, bexa- 
deuterated dimethyl sulfoxide) 6 ppm: 

7.62 (2H, doublet, J-8 Hz); 

7.39-7.34 (2H, multiplet); 

7.26 (1H, doublet, J-9 Hz); 65 
7.04-7.02 (3H, multiplet); 
6.90 (2H, doublet, J-8 Hz); 
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5.97 (1H, doublet, J-9 Hz); 

3.81 (3H, singlet); 

333 (3H, singlet). 
69(iii) 4-Methyl-2-(4-methoxy-3-methylphenyl)-l-(4- 
5 sulfamoylpbenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using GL-(4-methoxy-3-methylphenyl)- 
a-(4-sulfamoylanilino)acetonitrile [prepared as described in 
step (ii) above] and methacrolein as staning materials, the 
10 title compound was obtained as a pale yellow powder (yield 
39%), melting at 149-151° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCL,) 5 ppm: 

7.82 (2H, doublet, J-9 Hz); 
7.26-7.20 (2H, multiple!); 
6.99 (1H, singlet); 
6.81-6.65 (3H, multiplet); 
6.22 (1H, singlet); 
4.90 (2H, singlet); 
3.79 (3H, singlet); 
2.17 (3H, singlet); 
2.14 (3H, singlet). 

25 Mass spectrum (EI) m/z: 332 [M*]. 

EXAMPLE 70 

2-(3,4-Dichlorophenyl)-4-methyl-l-(4- 
sulfamoylphenyl)pyrroie (Compound No. 2-124) 
30 70(0 N-(3 f 4-Dichlorobenzylidene)-4-sulfamoylaniline 

Following a procedure similar to that described in 
Example l(i), but using 3,4-dichlorobenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a white powder (yield 52%). 
35 Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 
8.49 (1H, singlet); 
8.09 (1H, doublet, J-2 Hz); 
40 7.94 (1H, doublet, J-9 Hz); 

7.82 (1H, doublet of doublets, J-2 & 8 Hz); 
7.63 (1H, doublet, J-8 Hz); 
730 (2H, doublet, J-9 Hz); 

45 7.10 (2H, broad singlet). 

70(ii) a-(3,4-Dichlorophenyl)-a-(4-sulfamoylanihno) 

acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(3,4-dichlorobenzylidene)-4- 
50 sulfamoylaniline [prepared as described in step (i) above] 
and trimetbylsilyl cyanide as starting materials, the title 
compound was obtained as a white powder (yield 91%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
55 7.76 (1H, doublet, J»2 Hz); 
7.70 (2H, doublet, J-9 Hz); 
7.60 (1H, doublet, J-8 Hz); 
7.53 (1H, doublet of doublets, J-2 & 8 Hz); 
7.24 (1H, broad doublet, J-9 Hz); 

60 

6.84 (2H, broad singlet); 
6.83 (2H, doublet, J-9 Hz); 
5.92 (1H, broad doublet, J-9 Hz). 
70(iii) 2-(3,4-Dichlorophenyl)-4-methyl-l-(4- 
65 sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(3,4-dichlorophenyl)-a-(4- 
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sulfamoylanUino)acetoaiirile [prepared as described in step 
(ii) above] and methacrolein as starting materials, Lhe title 
compound was obtained as a pale brown powder (yield 
33%), melting at 136-L38 0 C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 5 
CDCl 3 ) 6 ppm: 

7.89 (2H, doublet, J-9 Hz); 

130 (1H, doublet, J-3 Hz); 

7.29 (1H, doublet, J-9 Hz); 

7.24 (2H, doublet, J-9 Hz); 

6.79 (1H, doublet of doublets, J-2 & 9 Hz); 
6.76 (1H, doublet, J-2 Hz); 
6.34 (1H, doublet, J-2 Hz); 

4.83 (2H, broad singlet); 15 

2.17 (3H, singlet). 

Mass spectrum (El) m/z: 380 [M*]. 

EXAMPLE 71 

20 

2-(3-nuoro-4-methoxylphenyl)-4-methyl-l-(4- 
sulfamoylphenyl)pyrrole (Compound No. 2-106) 
71(i) N-(3-Fluoro-4-methoxybenzy lidene)-4- 
sulfamoylaniline 

Following a procedure similar to that described in ^ 
Example l(i), but using 3-fluoro-4-methoxybenzaldehyde 
and 4-sulfamoylaniline as starting materials, the title com- 
pound was obtained as a slightly yellow powder (yield 
57%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 30 
deuterated dimethyl sulfoxide) o ppm: 
8.40 (1H, singlet); 
7.92 (2H, doublet, J-9 Hz); 
7.74 (1H, doublet of doublets, J-2 & 9 Hz); 
7.62 (1H, doublet, J-9 Hz); 35 

7.25 (2H, doublet, J-9 Hz); 
7.12 (1H, triplet, J-8 Hz); 
7.02 (2H, broad singlet); 

3.97 (3H, singlet). 40 
71(ii) a-(3-Fluoro-4-methoxypheny l)-a-(4- 
sulfamoylanilino)acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(3-fiuoro-4- 
methoxybenzylidene)-4-sulfamoylaniline [prepared as 45 
described in step (i) above] and trimethylsilyl cyanide as 
starting materials, the title compound was obtained as a 
slightly yellow powder (yield 98%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 50 

7.69 (2H, doublet, J-9 Hz); 

7.37-7.33 (2H, multiplet); 

7.13-7.05 (1H, broad singlet); 

7.12 (1H, triplet, J-9 Hz); $$ 

6.83 (2H, doublet, J-9 Hz); 

6.79 (2H, broad singlet); 

5.77-5.73 (1H, multiplet); 

3.91 (3H, singlet). 
71(iii) 2-(3-Fluoro-4-methoxyphenyl)-4-methyl-l-(4- 60 
sulfamoylpheny!)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(3-fluoro-4-methoxyphenyl)-o> 
(4-sutfamoylanilino) acetonitrile [prepared as described in 
step (ii) above] and methacrolein as starting materials, the 65 
title compound was obtained as a white powder (yield 28%), 
melting at 170-173° C. 
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Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCl-J 6 ppm: 

7.86 (2H, doublet, J-9 Hz); 
7.23 (2H, doublet, J-9 Hz); 
6.90-6.81 (3H, multiplet); 
6.79 (1H, doublet, J-2 Hz); 
6.74 (1H, doublet, J-2 Hz); 
4.82 (2H, broad singlet); 

3.87 (3H, singlet); 
2.17 (3H, singlet). 
Mass spectrum (El) m/z: 360 [M^]. 
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EXAMPLE 72 



2^2,4-Difluorophenyl)-4-methyl-l-(4- 
sulfamoyIphenyl)pyrrole (Compound No. 2-115) 
72(0 N-(2,4-Difluorobenzylidene)-4-sulfamoyianiline 
Following a procedure similar to that described in 
20 Example l(i), but using 2,4-difluorobenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a pale yellow powder (yield 52%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 
8.67 (1H, singlet); 

8.20 (1H, doublet of triplets, J-7 & 9 Hz); 
7.97 (2H, doublet of doublets, J«2 & 7 Hz); 
7.28 (2H, doublet of doublets, J-2 & 7 Hz); 
7.05-6.98 (1H, multiplet); 
6.95-6.87 (1H, multiplet); 
4.88 (2H, broad singlet). 
72(ii) a-(2,4-Difluorophenyl)-a-(4-sulfamoylanilino) 
35 acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(2,4-dimiorobenzylidene)-4- 
sulf a mo yl aniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
40 compound was obtained as a pale yellow powder (yield 
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Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deute rated dimethyl sulfoxide) 5 ppm: 
7.76 (2H, doublet, J-9 Hz); 
45 7.71-7.65 (1H, multiplet); 
7.05-6.92 (2H, multiplet); 
6.82 (2H, doublet, J-9 Hz); 
6.79 (1H, multiplet); 
50 6.37 (2H, broad singlet); 
5.73 (1H, doublet, J-9 Hz). 
72(iii) 2-(2,4-Difluorophenyl)-4-methyl-l-(4- 
sulfamoy lpheny l)pyrro le 

Following a procedure similar to that described in 
55 Example l(iii), but using a-(2,4-difluorophenyl)-o>(4- 
sulfamoylanilino)acetonitrile [prepared as described in step 
(ii) above] and methacrolein as starting materials, the title 
compound was obtained as a pale brown powder (yield 
32%), melting at 170-172° C. 
60 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.84 (2H, doublet, J-9 Hz); 
7.20 (2H, doublet, J-9 Hz); 
35 7.21-7.13 (1H, multiplet); 
6.87-6.67 (2H. multiplet); 
6.S0 (IH, broad singlet); 
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6.31 (1H, broad singlei); 

4.85 (2H. broad singlei); 

2.19 (3H. singlet). 

Mass spectrum (EI) m/z: 348 [M*]. 

EXAMPLE 73 



20 



25 



2-(4-Methoxyphenyl)-3-methyl-l-(4- 
suifamoylphenyl)pyrrole (Compound No. 2-76) 

10 

Following a procedure similar to that described in 
Example 52(iii), but using crotonaldehyde instead of 
methacrolein, the title compound was obtained as a brown 
amorphous powder (yield 21%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 15 
CDCL,) o ppm: 

7.79 (2H, doublet, J-9 Hz); 
7.16 (2H, doublet, J-9 Hz); 
7.01 (2H, doublet, J-9 Hz); 
6.88 (1H, doublet, J-3 Hz); 
6.83 (2H, doublet, J-9 Hz); 
6.28 (1H, doublet, J-3 Hz); 
4.86 (2H, singlet); 

3.80 (3H, singlet); 
2.14 (3H, singlet). 

Mass spectrum (EI) m/z: 342 [M*]. 

EXAMPLE 74 30 

2-(3,4-Difluorophenyl)-*-methyl-l-{4- 
sulfamoylphenyl)pyrrole (Compound No. 2-112) 
74(i) N^3,4-D^uorobenzyHdene)^sulfamoylaniline 

FoUowing a procedure similar to that described in ^5 
Example l(i), but using 3,4-difluorobenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a slightly yellow powder (yield 67%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: ^ 

8.40 (1H, singlet); 

7.96 (2H, doublet of doublets, J-7 & 2 Hz); 
7.89-7.81 (1H, multiplet); 

7.67-7.62 (1H, multiplet); ^ 

7.37-7.24 (1H, multiplet); 

7.25 (2H, doublet of doublets, J-7 & 2 Hz); 

6.71 (2H, broad singlet). 
74(ii) a-(3,4-Difluorophenyl)-a-(4-sulfamoylanilino) 
acetonitrile 50 

Following a procedure similar to that described in 
Example l(ii), but using N-(3,4-difluorobenzylidene)-4- 
sulfamoylaniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 55 
92%). Nuclear Magnetic Resonance Spectrum (270 MHz, 
hexadeute rated dimethyl sulfoxide) 5 ppm: 

7.76 (2H, doublet, J-9 Hz); 

7.52-7.24 (3H, multiplet); 

60 

6.82-6.79 (3H, multiplet); 

6.28 (2H, broad singlet); 

5.64 (1H, doublet, J-8 Hz). 
74(iii) 2-(3,4-Difluorophenyl)-4-methyl-l-(4- 
sulfamoylphenyl)pyrrole 65 

Following a procedure similar to that described in 
Example l(iii), but using a-(3,4-difluorophenyl)-a-(4- 
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sulfamoylanUino)acetonitrile [prepared as described in step 
(ii) above] and me th acrolein as starting materials, the title 
compound was obtained as a pale yellow powder (yield 
51%) r melting at 177-1 79° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.88 (2H, doublet of doublets, J-2 & 7 Hz); 
7.23 (2H, doublet of doublets, J-2 & 7 Hz); 
7.08-6.89 (2H, multiplet); 
6.81-6.76 (1H, multiplet); 

6.74 (1H, doublet, J-2 Hz); 
6.29 (1H, doublet, J-2 Hz); 
4.99 (2H, broad singlet); 
2.17 (3H, singlet). 
Mass spectrum (EI) m/z: 348 [M*]. 

EXAMPLE 75 

20 l-(2,4-Difluorophenyl)-4-methyl-2-(4- 

sulfamoylphenyl)pyrrole (Compound No. 1-122) 
75(i) 2,4-Difiuoro-N-{4-sulfamoylbenzylidene)aniline 

Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoylbenzaldehyde and 2,4- 
25 difluoroaniline as starting materials, the title compound was 
obtained as a white powder (yield 47%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 
8.79 (1H, singlet); 
30 8.12 (2H, doublet, J-8 Hz); 
7.97 (2H, doublet, J-8 Hz); 
7.58-7.34 (4H, multiplet); 
7.21-7.13 (1H, multiplet). 
35 75(ii) a-(2,4-Difluoroanilino)-a-(4-sulfamoyiphenyl) 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using 2,4-difluoro-N-(4- 
sulfamoylbenzylidene)aniline [prepared as described in step 
40 (i) above] and trimethylsilyl cyanide as starting materials, 
the title compound was obtained as a white powder (yield 
100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
45 7.91 (2H, doublet, J-8 Hz); 
7.76 (2H, doublet, J-8 Hz); 
7.44 (2H, singlet); 
7.25-7.17 (1H, multiplet); 
so 6.97-6.94 (2H, multiplet); 
6.73 (1H, doublet, J-10 Hz); 
6.17 (1H, doublet, J-10 Hz). 
75(iii) l-(2,4-Difluorophenyl)-4-methyl-2-(4- 
sulfamoylphenyl)pyiTole 
55 Following a procedure similar to that described in 
Example l(iii), but using a-(2,4-difluoroanilino)-o>(4- 
sulfamoylpheny!)acetonitrile [prepared as described in step 
(ii) above] and me th acrolein as starting materials, the title 
compound was obtained as a white powder (yield 63%), 
60 melting at 140-141° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.75 (2H, doublet, J-8 Hz); 
6 - 7.23-7.16 (3H, multiplet); 

6.94-6.88 (2H, multiplet); 
6.69 (1H, singlet); 
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6.43 (1H, singlet); 
4.99 (2H, singlet); 
Z20 (3H, singlet). 

Mass spectrum (EI) rn/zz 348 [M*]. 5 

EXAMPLE 76 

2^4-Methoxyphenyl)-l-(4-sulfamoylpheayl)pyrrole 
(Compouad No. 2-73) 

Following a procedure similar to that described in 10 
Example 52(iii), but using acrolein instead of methacrolein, 
the title compound was obtained as a pale brown powder 
(yield 10%), melting at 183-184° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, J5 
CDC1 3 ) 6 ppm: 

7.92-7.84 (2H, multiplet); 

7.39-7.23 (2H, multiplet); 

7.11-7.04 (2H, multiplet); 

6.95-6.93 (1H, multiplet); 20 
6.82-6.78 (2H, multiplet); 
6.39 (2H, multiplet); 
4.84 (2H, singlet); 

3.80 (3H, singlet). ^ 25 

Mass spectrum (EI) m/z: 342 [M*]. 

EXAMPLE 77 

4-Methyl-2-phenyl-l-(4-sulfamoylphenyl)pyrrole 

(Compound No. 2-60) 30 
77(i) N-Benzylidene^-sulfamoylaniline 

Following a procedure similar to that described in 
Example l(i), but using benzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a pale yellow powder (yield 91%). 35 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 

8.45 (1H, singlet); 

7.97-7.90 (2H, multiplet); 

7.95 (2H, doublet, J-9 Hz); 

7.57-7.47 (3H, multiplet); 

7.25 (2H, doublet, J-9 Hz); 

6.74 (2H, broad singlet). 

77(ii) a-Phenyl^^^tf^oy 1 ^^ 0 )*^ 100 *^ 45 

Following a procedure similar to that described in 
Example l(ii), but using N-benzylidene-4-sulfamoylaniline 
[prepared as described in step (i) above] and trimethylsilyl 
cyanide as starting materials, the title compound was 
obtained as a slightly yellow powder (yield 96%). 50 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 
7.78 (2H, doublet, J-9 Hz); 
7.64-7.61 (2H, multiplet); 
7.55-7.47 (3H, multiplet); 
6.85 (2H, doublet, J-9 Hz); 
6.52 (1H, broad doublet, J=8 Hz); 
6.24 (2H, broad singlet); 
5.66 (1H, broad doublet, J-8 Hz). 
77(iii) 4-Methyl-2-phenyl-l-(4-sulfamoylphenyl pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using ci-phenyl-a-(4-sulfamoylanilino) 
acetonitrile [prepared as described in step (ii) above] and 
methacrolein as starting materials, the title compound was 65 
obtained as a pale yellow powder (yield 47%), melting at 
165-168° C. 
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Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 pptn: 

7.84 (2H, doublet of doublets, J-2 & 7 Hz); 
7.23 (2H, doublet of doublets, J-2 & 7 Hz); 
5 7.28-7,20 (3H. multipiet); 
7.12-7.09 (2H. multipiet); 
6.75 (1H, doublet, J-2 Hz); 
6.31 (1H, doublet, J-2 Hz); 
4.88 (2H, broad singlet); 
2.18 (3H, singlet). 
Mass spectrum (EI) m/z: 312 [M*]. 



10 



15 



EXAMPLE 78 



4-Methyl-2-(3,4-dimelhylphenyl)-l-(4- 
sulfamoylphenyOpyrrole (Compound No. 2-118) 
78(i) N-(3,4-Dimethylbenzylidene)-4-sulfamoylaniline 
Following a procedure similar to that described in 
20 Example l(i), but using 3,4-dimethylbenzaldehyde and 
4-sulfamoyl aniline as starting materials, the title compound 
was obtained as a pale yellow powder (yield 45%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
25 836 (1H, singlet); 

7.92 (2H, doublet, J-9 Hz); 
7.69 (1H, doublet, J-2 Hz); 
7.59 (1H, doublet of doublets, J-l & 7 Hz); 
30 7.26-7.08 (1H, multipiet); 
7.22 (2H, doublet, J-9 Hz); 
6.46 (2H, broad singlet); 

234 (6H, singlet). 
35 78(ii) a-(3,4-Dimethylphenyl)-a-(4-sulfamoylanilino) 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(3,4-dimetbylbenzylidene)-4- 
sulfamoylaniline [prepared as described in step (i) above] 
40 and trimethylsilyl cyanide as starting materials, the tide 
compound was obtained as a slighdy yellow powder (yield 
91%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
45 7.72 (2H, doublet, J-9 Hz); 

734 (1H, singlet); 

730 (1H, doublet, J-8 Hz); 

7.20 (1H, doublet, J-8 Hz); 
50 6.82 (2H, doublet, J-9 Hz); 

6.74-6.70 (1H, broad multipiet); 

636 (2H, broad multipiet); 

534 (1H, broad doublet, J-8 Hz); 
55 230 (3H, singlet); 

2.29 (3H, singlet). 
78(iii) 4-Methyl-2-(3,4-dimethylphenyl)-l-(4- 
sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
60 Example l(iii), but using a-(3,4-dimethylptaenyl)-a-(4- 
sulfamoylanilino)acetonitrile [prepared as described in step 
(ii) above] and methacrolein as starting materials, the title 
compound was obtained as a stightly brown amorphous 
powder (yield 69%). 
65 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.83 (2H, doublet, J-9 Hz); 
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7.22 (2H, doublet. J-9 Hz); 
6.98-6.95 (2H, multiple!); 
6.75 (1H, muitiplet); 
6.72 (1H, broad muitiplet); 
6.25 (1H, doublet, J-2 Hz); 
4.84 (2H, broad singlet); 

2.23 (3H, singlet); 
2.19 (3H, singlet); 
2.17 (3H, singlet). 
Mass spectrum (EI) m/z: 340 [M*]. 

EXAMPLE 79 

2-(3-Chloro^-methoxyphenyl)-4-methyl-l-(4- 15 
sulfamoylphenyl)pyrrole (Compound No. 2-100) 
79(i) N-(3-Caloro-4-methoxybenzylidene)-4- 
sulfamoylaniline 

Following a procedure similar to that described in ^ 
Example l(i), but using 3-chloro-4-methoxybenzaldehyde 
and 4-sulfamoylaniline as starting materials, the title com- 
pound was obtained as a pale yellow powder (yield 72%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: ^ 

8.37 (1H, singlet); 

8.00 (1H, doublet, J-2 Hz); 

7.93 (2H, doublet, J-9 Hz); 

7.77 (1H, doublet of doublets, J-2 & 9 Hz); 

7.24 (2H, doublet, J-9 Hz); 30 

7.09 (1H, doublet, J-9 Hz); 

6.90 (2H, broad doublet, J-5 Hz); 

3.99 (3H, singlet). 
79(ii) a-(3-Chloro-4-methoxyphenyl)-a-(4- 35 
sulfamoylanilino)acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(3-chloro-4- 
methoxybenzylidene)-4-sulfamoylaniline [prepared as 
described in step (i) above] and trimethylsilyl cyanide as 40 
starting materials, the title compound was obtained as a 
slightly yellow powder (yield 64%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 

7.76-7.46 (4H, muitiplet); 45 

7.02 (1H, doublet, J-9 Hz); 

6.80 (2H, doublet, J-9 Hz); 

6.71-6.58 (1H, broad muitiplet); 

6.44-6.27 (2H, broad muitiplet); 50 
5.57 (1H, broad doublet, J-8 Hz); 

3.94 (3H, singlet). 
79(iii) 2-(3-Chloro-4-methoxyphenyl)-4-methyl-l-(4- 
sulfamoylphenyl)pyrrole 55 

Following a procedure similar to that described in 
Example l(iii), but using a-(3-chloro-4-methoxyphenyl)-o> 
(4-sulfamoylanilino)acetonitrile [prepared as described in 
step (ii) above] and methacrolein as starting materials, the 
title compound was obtained as a slightly yellow powder 
(yield 37%), melting at 160-163° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.86 (2H, doublet, J-9 Hz); 

7.23 (1H, doublet, J-2 Hz); 65 
7.23 (2H, doublet, J-9 Hz); 
6.S4 (1H, doublet of doublets, J-2 & 9 Hz); 
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6.78 (1H, doublet, J-9 Hz); 

6.73 (1H, broad muitiplet); 

6.25 (1H. doublet, J-2 Hz); 

4.83 (2H, broad singiet); 

3.88 (3H, singiet); 

2.17 (3H, singiet). 

Mass spectrum (EI) m/z; 376 [M"*]. 

10 EXAMPLE SO 

2-(4-Methoxypheny l)-4-metbyl- l-{4- 
tnethylsulfonyiphenyl)pyrrole (Compound No. 2- 
22) 

15 Following a procedure similar to that described in 
Example 28(iii), but using methacrolein instead of acrolein, 
the title compound was obtained as a white powder (yield 
36%), melting at 159-161° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
20 CDC1 3 ) 5 ppm: 

7.85 (2H, doublet, J-9 Hz); 
7.27 (2H, doublet, J-9 Hz); 
7.03 (2H, doublet, J-9 Hz); 
25 6.79 (2H, doublet, J-9 Hz); 
6.74 (1H, singlet); 
6.24 (1H, singlet); 
3.80 (3H, singlet); 
3.07 (3H, singlet); 
30 2.18 (3H, singlet). 

Mass spectrum (FAB) m/z: 341 [M*]. 

EXAMPLE 81 

35 4-(3-Cyclopentyloxy-4-methoxybenzyl)-2-(4- 
methoxyphenyl)-l-(4-sulfamoylphenyl)pyrrole 
(Compound No. 2-150) 
81(0 Diethyl a-(4-methoxyphenacyl)malonate 

3.50 g (21.8 mmol) of diethyl malonate were dissolved in 
40 60 ml of anhydrous tetrahydrofuran, and 2.70 g (24.0 mmol) 
of potassium t-butoxide were added to the resulting solution, 
whilst ice-cooling. The mixture was then stirred for 1 hour. 
At the end of this time, a solution of 5.00 g (21.8 mmol) of 
4-methoxyphenacyl bromide in 40 ml of anhydrous tetrahy- 
45 drofuran was slowly added dropwise to the mixture, whilst 
ice -cooling. The mixture was stirred, whilst ice-cooling for 
1 hour, and then a saturated aqueous solution of ammonium 
chloride was added, and the mixture was extracted with 
ethyl acetate. The organic extract was washed with water 
50 and dried over anhydrous magnesium sulfate, and then the 
solvent was removed by distillation under reduced pressure. 
The residue thus obtained was applied to a silica gel chro- 
matography column and eluted with a 1:4 by volume mix- 
ture of ethyl acetate and hexane, to give 4.87 g of the title 
55 compound as a slightly yellow oily substance (yield 73%). 
Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

7.97 (2H, doublet, J~9 Hz); 
6.94 (2H, doublet, J-9 Hz); 
60 4.25 (4H, quartet of doublets, J-7 & 2 Hz); 
4.04 (1H, triplet, J-7 Hz); 
3.88 (3H, singlet); 
3.58 (2H, doublet, J-7 Hz); 
65 1.29 (6H, triplet, J-7 Hz). 

81(ii) Diethyl a-(3-cyclopentyloxy-4-methoxybenzyl)-<x- 
(4-methoxyphenacyl)maloaate 
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0.29 g (7.1 mmol) of sodium hydride (as a 60% w/w 
dispersion in mineral oil) was added to 50 ml of anhydrous 
tetrahydrofuran, whilst ice -cooling, and then the mixture 
was stirred for 10 minutes. At the end of this time, a solution 
of 2.00 g (6.5 mmol) of diethyl a-(4-methoxyphenacyl) 5 
malonate [prepared as described in step (i) above] in 20 ml 
of anhydrous tetrahydrofuran was slowly added dropwise to 
the mixture, whilst ice-cooling- The mixture was then stirred 
for 30 minutes. A solution of 1.72 g (7.1 mmol) of 
3-cyclopentyloxy-4-methoxybenzyl chloride in 20 ml of 10 
anhydrous tetrahydrofuran and 0.97 g (6.5 mmol) of sodium 
iodide were then added to the mixture, and the resulting 
mixture was heated under reflux for 2 hours. At the end of 
this time, the mixture was cooled to room temperature and 
was then acidified by the addition of 3N aqueous hydro- is 
chloric acid and extracted with ethyl acetate. The organic 
extract was washed with water and dried over anhydrous 
magnesium sulfate, and then the solvent was removed by 
distillation under reduced pressure. The residue thus 
obtained was applied to a silica gel chromatography column 20 
and eluted with a 1:4 by volume mixture of ethyl acetate and 
hexane, to give 2.45 g of the title compound as a pale yellow 
oily substance. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 25 

7.91 (2H, doublet, J-9 Hz); 

6.91 (2H, doublet, J-9 Hz); 

6.68 (1H, doublet, J-8 Hz); 

6.45 (1H, doublet of doublets, J-8 & 2 Hz); 30 
6.36 (1H, doublet, J-2 Hz); 
4.31-^.22 (1H, multiplet); 
4.24 (4H, quartet, J-7 Hz); 

3.86 (3H, singlet); 35 

3.77 (3H, singlet); 

3.49 (2H, singlet); 

3.44 (2H, singlet); 

1.72-1.45 (8H, multiplet); 

1.27 (6H, triplet, J-7 Hz). 
81(iii) Ethyl a-{3-cyclopentyloxy-4-methoxybenzyl)-a-(4- 
methoxyphenacyl)acetate 

2.43 g (4.7 mmol) of diethyl a-(3-cyclopentyloxy-4- 
metboxybenzyl)-a-(4-methoxyphenacyl)malonate 
[prepared as described in step (ii) above] and 1.26 g (4.7 
mmol) of 18-crown-6 were dissolved in 50 ml of benzene, 
and 4.70 ml (4.7 mmol) of a 1.1M solution of potassium 
hydroxide in ethanol were added to the resulting solution. 
The mixture was then stirred for 30 minutes, after which the 
ethanol in the reaction mixture was removed by distillation 
under reduced pressure. The remaining reaction solution 
was heated under reflux for 14 hours and then the reaction 
mixture was cooled to room temperature. The mixture was 
then acidified by the addition of 3N aqueous hydrochloric 
acid, and the resulting mixture was extracted with ethyl 
acetate. The organic extract was washed with water and 
dried over anhydrous magnesium sulfate, and then the 
solvent was removed by distillation under reduced pressure. 
The residue thus obtained was applied to a silica gel chro- 
matography column and eluted with a 1:4 by volume mix- 
ture of ethyl acetate and hexane, to give 1.68 g of the title 
compound as slightly yellow crystals (yield 81%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 65 
7.92 (2H, doublet, J-9 Hz); 
6.90 (2H, doublet, J-9 Hz); 
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6.78 (1H, doublet, J-8 Hz); 
6.74-6.67 (2H, multiple!); 
4.76-1.67 (1H, multiplet); 
s 4.12 (2H, quartet, J-7 Hz); 
3.36 (3H, singlet); 
3.82 (3H, singlet); 
3.39-3.22 (2H, multiplet); 
3.07-2.92 (2H, multiplet); 
10 2.83-2.72 (1H, multiplet); 
1.97-1.53 (8H, multiplet); 
1.19 (3H, triplet, J-7 Hz). 
81(iv) 4-(3-Cyclopentyloxy-4-methoxybenzyl)-2-(4- 
15 meihoxyphenyl)- l-(4-sulf amoylphenyl)pyiTole 

200 mg (0.46 mmol) of ethyl a-(3-cyclopentyloxy-4- 
melhoxybenzyl)-a-(4-methoxyphenacyl)acetate [prepared 
as described in step (iii) above] were dissolved in 10 ml of 
anhydrous diethyl ether, and 20 mg (0.68 mmol) of lithium 
20 aluminum hydride were added to the resulting solution, 
whilst ice -cooling. The mixture was then stirred for 1 hour, 
whilst ice -cooling. At the end of this time, 30 wl of water, 30 
fi\ of a 15% w/v aqueous solution of sodium hydroxide and 
80 t ul of water were added to the mixture, in that order, and 
25 the resulting mixture was stirred at room temperature for 10 
minutes. Anhydrous magnesium sulfate was then added to 
the reaction mixture to dehydrate it, and then the mixture 
was filtered using a Celite (trade mark) filter aid. The filtrate 
was then concentrated by evaporation under reduced 
30 pressure, to give 140 mg of a residue. 

The whole of this residue was dissolved in 20 ml of 
methylene chloride, and 1.70 g (439 mmol) of pyridinium 
dichromate were added to the resulting solution, which was 
then stirred at room temperature overnight. The reaction 
35 mixture was then filtered using a Celite (trade mark) filter 
aid, and the filtrate was concentrated by evaporation under 
reduced pressure, to give a residue. The residue thus 
obtained was applied to a silica gel chromatography column 
and eluted with a 4:6 by volume mixture of ethyl acetate and 
40 hexane, to give 60 mg of crude a-(3-cyclopentyloxy-4- 
methoxybenzyl)-a-(4-methoxyphenacyl)acetaldehyde as a 
pale brown oily substance. The whole of the product thus 
obtained was dissolved in 3 ml of acetic acid, and 26 mg 
(0.15 mmol) of 4-sulfamoylaniline were added to the result- 
45 ing solution. The mixture was then heated under reflux for 
1 hour, after which acetic acid was removed by distillation 
under reduced pressure. Water was added to the residue and 
the mixture was neutralized with a saturated aqueous solu- 
tion of sodium hydrogencarbonate. The mixture was then 
50 extracted with ethyl acetate. The organic extract was washed 
with water and dried over anhydrous magnesium sulfate, 
and then the solvent was removed by distillation under 
reduced pressure, to give a residue. The residue thus 
obtained was applied to a silica gel chromatography column 
55 and eluted with a 1:2 by volume mixture of ethyl acetate and 
hexane, to give 20 mg of the title compound as a yellow 
powder (yield 9%) 9 melting at 81-84° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 
60 7.82 (2H, doublet, J-9 Hz); 
7.20 (2H, doublet, J-9 Hz); 
7.02 (2H, doublet, J=9 Hz); 
6-87-6.72 (5H, multiplet); 
65 6.63 (1H, broad singlet); 

6.24 (1H, doublet, J-2 Hz); 
4.S4 (2H, broad singlet); 
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4.80-^.70 (1H, multiple!); 
3.83 (3H, singlet); 
3.80 (2H, singlet); 
3.78 (3H, singlei); 
1.95-1.53 (8H, multipiet). 



EXAMPLE 82 



10 



1^4-Acetylammosulfonylphenyl)-2-<4- 
meihoxyphenyl)-4-cnethylpyrTole (Compound No. 
2-148) 

82(0 3-(4-Methoxybenzoyl)-2-methylpropionaldehyde 

4.36 g (75 mmoi) of propionaldehyde were added drop- 15 
wise under a stream of nitrogen to a solution of 6.46 g (50 
mmol) of diisopropylamine, 39 g of molecular sieves 4 A 
and 10 mg of 2,6-di-t-butyl-4-methylphenol in 50 -ml of 
tetrahydrofuran, and the mixture was left to stand for 3 
hours. At the end of this time, 5.73 g (25 mmol) of ^ 
^-methoxy^-bromoacetophenone were added to the 
mixture, and the mixture was left to stand at room tempera- 
ture overnight. The reaction mixture was then filtered, and 
55 ml of IN aqueous hydrochloric acid were added to the 
filtrate to separate it into liquid phases. The aqueous layer ^ 
was separated and extracted twice with ethyl acetate. The 
organic extracts were combined and washed with water and 
with a saturated aqueous solution of sodium chloride, in that 
order. The resulting solution was then dried over anhydrous 
magnesium sulfate and concentrated by evaporation under ^ 
reduced pressure. The residue thus obtained was applied to 
a silica gel chromatography column and eluted with a 2: 1 by 
volume mixture of hexane and ethyl acetate, to give 2.82 g 
(yield 26%) of the tide compound as a pale yellow oily 
substance. 35 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLj) 5 ppm: 
9.80 (1H, singlet); 

7.96 (2H, doublet, J-9 Hz); ^ 
6.94 (2H, doublet, J-9 Hz); 

3.88 (3H, singlet); 

3.44 (1H, doublet of doublets, J-6 & 17 Hz); 

3.17-3.03 (1H, multipiet); ^ 

2.97 (1H, doublet of doublets, J-6 & 17 Hz); 
1.23 (3H, doublet, J-7 Hz). 

82(H) l-(4-Acetylaminosulfonylphenyl)-2-(4- 
methoxyphenyi)-4-methylpyrrole 

A solution of 2.82 g (12.8 mmol) of 3-(4- 50 
methoxybenzoyl)-2-methylpropionaldehyde [prepared as 
described in step (i) above] and 2.74 g (12.8 mmol) of 
4-acetylaminosulfonylaniline in 30 ml of acetic acid was 
heated under reflux for 3 hours, after which the acetic acid 
was removed by distillation under reduced pressure. The 55 
residue thus obtained was dissolved in chloroform and a 
saturated aqueous solution of sodium hydrogencarbonate 
was added to the resulting solution to separate it into liquid 
phases. The organic extract was washed with water and with 
a saturated aqueous solution of sodium chloride, in that 60 
order, and dried over anhydrous magnesium sulfate, after 
which it was concentrated by evaporation under reduced 
pressure. The residue thus obtained was applied to a silica 
gel chromatography column and eluted with a 2:3 by volume 
mixture of hexane and ethyl acetate. It was then recrystal- 65 
lized from cthanol, to give 0.79 g (yield 16%) of^the title 
compound as a white powder, melting at 215-217° C. 
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Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 6 ppm: 

3.07-7.91 (1H, broad singlet); 
7.95 (2H, doublet, J-9 Hz); 
5 7.24 (2H, doublet, J-9 Hz); 
7.03 (2H, doublet, J-9 Hz); 

6.79 (2H, doublet, J-9 Hz); 
6.73 (1H, singlet); 

10 6.23 (1H, singlet); 

3.80 (3H, singlet); 
2.17 (3H, singlet); 
2.09 (3H, singlet). 

15 Mass spectrum (FAB) m/z: 384 [M*]. 

EXAMPLE 83 

l-(4-Acetylaminosulfonylphenyl)-2-(3,4- 
10 dimethylphenyl)-4-methylpyrrole (Compound No. 

2-149) 

83(0 3-Bromo-2-methylpropionaldehyde ethylene acetal 

16.03 ml (0.12 mo I) of tetralin were charged into a flask, 
and 24.27 ml (0.47 mol) of bromine were added dropwise 
25 thereto, whilst ice-cooling. The hydrogen bromide gas thus 
produced was bubbled through a tube into 55.21 ml (0.99 
mol) of ethylene glycol, whilst ice-cooling. After 4 hours, 25 
ml (030 mol) of methacrolein were added dropwise to the 
mixture, which was then stirred at room temperature for 1 
30 hour. The reaction solution was then extracted twice with 
pentane, and the organic extract was washed with a 5% 
aqueous solution of sodium hydrogencarbonate and with a 
saturated aqueous solution of sodium chloride, in that order. 
It was then dried over anhydrous magnesium sulfate and 
3 5 concentrated by evaporation under reduced pressure. The 
residue thus obtained was distilled under reduced pressure, 
to give 29.81 g (yield 51%) of the title compound as a 
colorless oily substance, boiling at 65-68° C./2 mmHg 
Nuclear Magnetic Resonance Spectrum (270 MHz, 
40 CDCI3) 6 ppm: 

4.83 (1H, doublet, J-5 Hz); 

4.03-3.84 (4H, multiplet); 

3.53 (1H, doublet of doublets, J-5 & 10 Hz); 

337 (1H, doublet of doublets, J-7 & 10 Hz); 

2.18-2.01 (1H, multiplet); 

1.11 (3H, doublet, J-7 Hz). 
83(ii) 3-(3,4-Dimethylbenzoyl)-2-methylpropionaldehyde 

ethylene acetal 

50 0.29 ml (3.4 mmol) of 1,2-dibromoethane was added to a 
suspension of 1.66 g (68.1 mmol) of magnesium in 5 ml of 
anhydrous tetrahydrofuran under a stream of nitrogen. 9.96 
g (51.1 mmol) of 3-bromo-2-methylpropionaldehyde ethyl- 
ene acetal [prepared as described in step (i) above] were then 

55 added dropwise to the resulting mixture, whilst ice-cooling, 
after which the mixture was stirred for 1 hour. A solution of 
6.58 g (34.1 mmol) of N-methoxy-N-methyl-3,4- 
dimethylbenzamide in 30 ml of tetrahydrofuran was then 
added dropwise to the mixture, and the resulting mixture 

60 was stirred, whilst ice-cooling for 1 hour. A saturated 
aqueous solution of ammonium chloride was then added to 
the mixture, and the resulting mixture was extracted twice 
with ethyl acetate. The organic extracts were combined and 
washed with a saturated aqueous solution of sodium 

65 chloride, after which they were dried over anhydrous mag- 
nesium sulfate and concentrated by evaporation under 
reduced pressure. The residue thus obtained was applied to 
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a silica gel chromatography column and e luted with a 6: i by 
volume mixture of hexane and eihyl acetate, to give 3.26 g 
(yield 39%) of the tide compound as a colorless oily 
substance. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 5 
CDClj) 5 ppm: 

7.75 (1H, singlet); 
7.71 (1H, doublet, J-8 Hz); 

7.20 (1H, doublet, J-8 Hz); 10 
4.82 (1H, doublet, J-4 Hz); 
4.01-3.83 (4H, multiplei); 
3.18 (1H, doublet of doublets, J-5 & 16 Hz); 

2.76 (1H. doublet of doublets, J-9 & 16 Hz); 
2.62-2.47 (1H, multipiet); 
2.31 (6H, singlet); 
1.02 (3H, doublet, J-7 Hz). 

83(iii) l-(4-Acetylaminosulfonylphenyl)-2-(3,4- 
dirnethylphenyl)-4-meihylpyrrole 20 

3.26 g (13.1 mmol) of 3-(3,4-dimethylbenzoyl)-2- 
methylpropionaldehyde ethylene acetal [prepared as 
described in step (ii) above] and 2.81 g (13.1 mmol) of 
4-acetylaminosulfonylaniline were dissolved in a mixture of 
52 ml (52 mmol) of IN aqueous hydrochloric acid and 16 ml 25 
of tetrahydrofuran, and the mixture was heated at 70° C. for 
1 hour. At the end of this time, the mixture was left to stand 
to allow it to cool. The mixture was then extracted three 
times with ethyl acetate. The organic extracts were com- 
bined and washed with a saturated aqueous solution of 30 
sodium chloride. The resulting solution was then dried over 
anhydrous magnesium sulfate, after which it was concen- 
trated by evaporation under reduced pressure. The residue 
thus obtained was applied to a silica gel chromatography 
column and eluted with a 3:2 by volume mixture of hexane 35 
and ethyl acetate and crystallised from diisopropyl ether, to 
give 1.27 g (yield 25%) of the tide compound as a white 
powder, melting at 192-193° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDClj) 6 ppm: 40 

7.95 (2H, doublet, J-9 Hz); 

8.05-7.93 (1H, broad singlet); 

7.25 (2H, doublet, J-9 Hz); 

6.98 (1H, doublet, J-8 Hz); 45 
6.93 (1H, singlet); 
6.76 (1H, doublet, J-8 Hz); 
6.74 (1H, singlet); 

6.26 (1H, singlet); 50 
2.23 (3H, singlet); 
2.17 (6H, singlet); 
2.08 (3H, singlet). 

Mass spectrum (EI) m/z: 382 [M*]. ^ 

EXAMPLE 84 

4-Methyl-l-(4-methylthiophenyl)-2-(4- 
sulfamoy!phenyl)pyrroIe (Compound No. 1-164) 
84(i) 4-Metbylthio-N-(4-sulfamoylbenzylidene)aniline 6 0 

Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoylbenzaldehyde and 
4-methylthioaniline as starting materials, the title compound 
was obtained as a yellow powder (yield 95%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 65 
deuterated dimethyl sulfoxide) 5 ppm: 

8.76 (1H, singlet); 
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8.10 (2H, doublet, J-8 Hz); 
7.95 (2H, doublet, J-8 Hz); 
7.50 (2H. singlet); 
733 (4H, multiplet); 

2-50 (3H, singlet). 
84(ii) a-(4-MethyUbioanilino)-a-(4-sulfamoyipbenyl) 
acetonitxile 

Following a procedure similar to that described in 
10 Example l(ii), but using 4-methy lthio-N-(4- 
sulfamoylbenzylidene)aniline [prepared as described in step 
(i) above] and trimethylsilyl cyanide as starting materials, 
the title compound was obtained as a yellow powder (yield 
100%). 

15 Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
7.92 (2H, doublet, J-8 Hz); 
7.75 (2H, doublet, J-8 Hz); 
7.45 (2H, singlet); 
7.18 (2H, doublet, J-9 Hz); 
6.92-6.78 (3H, multiplet); 
6.15 (1H, doublet, J-9 Hz); 
2.38 (3H, singlet). 
25 84(iii) 4-Methyl-l-(4-meihylthiophenyl)-2-(4- 
sulfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-methylthioanilino)-a-(4- 
sul£amoylphenyl)acetonitrile [prepared as described in step 
30 (ii) above] and methacrolein as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 
33%), melting at 194-196° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deute rated dimethyl sulfoxide) 6 ppm: 
7.54 (2H, doublet, J-8 Hz); 
7.29-7.20 (6H, multiplet); 
7.10 (2H, doublet, J-9 Hz); 
6.88 (1H, singlet); 
40 6.41 (1H, multiplet); 
2.48 (3H, singlet); 
2.10 (3H, singlet). 
Mass spectrum (EI) m/z: 358 [M*]. 

4$ EXAMPLE 85 

l-(4-Ethylthiophenyl)-4-methyl-2-(4- 
sulfamoylphenyl)pyrrole (Compound No. 1-165) 
85(0 4-Ethylthio-N-(4-sulfamoylbenzylidene)aniHne 
50 Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoylbenzaldehyde and 
4-ethylthioaniline as starting materials, the title compound 
was obtained as a yellow powder (yield 56%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
55 deute rated dimethyl sulfoxide) 5 ppm: 
8.76 (1H, singlet); 
8.10 (2H, doublet, J-8 Hz); 
7.95 (2H, doublet, J=8 Hz); 
7.50 (2H, singlet); 
7.40-7.30 (4H, multiplet); 
3.01 (2H, quartet, J-7 Hz); 
1.27-1.22 (3H, multiplet). 
85(ii) a-(4-Ethylthioaoilino)-a-(4-sulfamoylpbenyl) 
65 acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using 4-ethylthio-N-(4- 
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sulfamoylbenzylidene)aniline [prepared as described in step 
({) above] and trirnethylsilyl cyanide as starting materials, 
the tide compound was obtained as a yellow powder (yield 
100%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 5 
deuterated dimethyl sulfoxide) 6 ppm: 
7.91 (2H, doublet, J-8 Hz); 
7.54 (2H, doublet, J-8 Hz); 

7.44 (2H, singlet); 1Q 
7.23 (2H, doublet, J-8 Hz); 
6.93 (1H, doublet, J-9 Hz); 
6.80 (2H, doublet, J-8 Hz); 
6.14 (1H, doublet, J-9 Hz); 

2.79 (2H, quartet, J-7 Hz); 15 

1.14 (3H, triplet, J-7 Hz). 
85(iit) l-(4-Ethylthiophenyl)-4-methyl-2-(4- 
sulf amoy Iphe ny l)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(4-ethylthioanilino)-o:-(4- 
sulfamoylphenyl)acetonitrile [prepared as described in step 
(ii) above] and methacrolein as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 
69%), melting at 139-141° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) o ppm: 

7.65 (2H, doublet, J-8 Hz); 

7.34-7.31 (4H, multiplet); 

7.21 (2H, doublet, J-9 Hz); 30 
7.10 (2H, doublet, J-8 Hz); 
6.90 (1H, singlet); 
6.42-6.41 (1H, multiplet); 

X99 (2H, quartet, J-7 Hz); 35 

2.10 (3H, singlet); 

1.24 (3H, triplet, J-7 Hz). 

Mass spectrum (EI) m/z: 372 [M*]. 

EXAMPLE 86 

40 

4-Methyl-l-(3,4-dimethylphenyl)-2-(4- 
sulfamoylphenyl)pyrrole (Compound No. 1-160) 
86(i) 3,4-Dimethyl-N^4-sulfamoylbenzyUdene)aniline 

Following a procedure similar to that described in 
Example l(i), but using 4-sulfamoylbenzaldehyde and 3,4- 45 
dimethylaniline as starting materials, the title compound was 
obtained as a yellow powder (yield 60%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 

8.94 (2H, doublet, J-8 Hz); 50 

8.72 (1H, singlet); 

7.94 (2H, doublet, J-8 Hz); 

7.48 (2H, singlet); 

7.21-7.06 (3H, multiplet); 5 5 

2.27 (3H, singlet); 

2.24 (3H, singlet). 
86(ii) a-(3,4-Dimethylanilino)-a-(4-sulfamoylphenyl) 
acetonitrile 

Following a procedure similar to that described in 60 
Example l(ii), but using 3,4-dimethyl-N-(4- 
sulfamoylbenzylidene)aniline [prepared as described in step 
(i) above] and irimethylsilyl cyanide as starting materials, 
the title compound was obtained as a yellow powder (yield 
100%). 65 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) d ppm: 
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7.91 (2H, doublet, J-8 Hz); 
7.53 (2H, doublet, J-8 Hz); 
7.44 (2H, singlet); 
6.93 (1H, doublet, J-8 Hz); 
6.66 (1H, multiple!); 
637-6.49 (3H, cnultiplet); 
6.07 (1H, doublet, J-10 Hz); 
2-14 (3H, singlet); 
10 2.10 (3H, singlet). 

86(iii) 4-Methyl-l-(3,4-dimethylphenyl)-2-(4- 
sulf amo y Ipbeny l)pyrro le 

Following a procedure similar to that described in 
Example l(iii), but using a-<3,4-dimethylanilino><i-{4- 
1 sulfamoylpbenyl)acetonitrile [prepared as described in step 
(ii) above] and me th acrolein as starting materials, the title 
compound was obtained as a slightly yellow powder (yield 
43%), melting at 118-120° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
20 CDC1 3 ) 6 ppm: 

7.82 (2H, doublet, J-8 Hz); 
7.19 (2H, doublet, J-8 Hz); 
7.05 (1H, doublet, J-8 Hz); 
25 6.97 (1H, singlet); 

6.79 (1H, doublet, J-8 Hz); 
6.73 (1H, singlet); 
638 (1H, singlet); 
30 5.02 (2H, singlet); 
2.25 (3H, singlet); 
2.22 (3H, singlet); 
2.17 (3H, singlet). 
35 Mass spectrum (EI) m/z: 340 [M*]. 

EXAMPLE 87 

4-Methyl-2-(3^Kiimethylphenyl)-l-(4- 
sulfamoylphenyOpyrrole (Compound No. 2-147) 
40 87(0 N-(3^-Dimethylbenzylidene)-4-sulfamoylaniline 

Following a procedure similar to that described in 
Example l(i), but using 3,5-dimethylbenzaldehyde and 
4-sulfamoylaniline as starting materials, the title compound 
was obtained as a pale yellow powder (yield 59%). 
45 Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
8.55 (1H, singlet); 
7.85 (2H, doublet, J-8 Hz); 
50 737 (2H, singlet); 

7.37 (4H, doublet, J-8 Hz); 
7.22 (1H, singlet); 
235 (6H, singlet). 
87(ii) a-(3,5-Dimethylphenyl)-a-(4-sulfamoyianilino) 
acetonitrile 

Following a procedure similar to that described in 
Example l(ii), but using N-(3,5-dimethylbenzylidene)-4- 
sulfamoylaniline [prepared as described in step (i) above] 
and trimethylsilyl cyanide as starting materials, the title 
compound was obtained as a pale yellow powder (yield 
90%). 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 
65 7.61 (2H, doublet, J-8 Hz); 
7.29 (1H, doublet, J-8 Hz); 
7.16 (2H, singlet); 
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7.04 (3H, singlet); 

6.89 (2H, doublet, J-8 Hz); 

6.00 (1H, doublet, J-8 Hz); 

2J30 (6H, singlet). s 
87(iii) 4-Methyl-2-(3,5-dimethy!phenyl)-l-(4- 
siUfamoylphenyl)pyrrole 

Following a procedure similar to that described in 
Example l(iii), but using a-(3,5-dimethyIphenyl)-a-(4- 
sulfamoylanilino)acetonitrile [prepared as described in step lQ 
(ii) above] and me th acrolein as starting materials, the title 
compound was obtained as a slightly brown powder (yield 
28%), melting at 163-166° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCLJ 6 ppm: 15 

7.83 (2H, doublet, J-9 Hz); 

7.23 (2H, doublet, J-9 Hz); 

6.85 (1H, singlet); 

6.73 (3H, singlet); 

6.27 (1H, doublet, J-2 Hz); 20 
4.85 (2H, singlet); 

2.21 (6H, singlet); 

2.17 (3H, singlet). 

Mass spectrum (EI) m/z: 340 [M*]. 25 

EXAMPLE 88 

3-Methyl-2-(4-methylthiophenyl)-l-(4- 
sulfamoylphenyl)pyrrole (Compound Mo. 2-83) 30 

Following a procedure similar to that described in 
Example 66(iii), but using crotonaldehyde instead of 
methacrolein, the title compound was obtained as a pale 
yellow powder (yield 24%), melting at 132-134° C. 35 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.81 (2H, doublet, J-9 Hz); 

7.18 (2H, doublet, J-4 Hz); 
7.15 (2H, doublet, J-4 Hz); 
7.00 (2H, doublet, J-9 Hz) 
6.89 (1H, doublet, J-3 Hz) 
6.26 (1H, doublet, J-3 Hz) 

4.78 (2H, singlet); 4 * 
2.48 (3H, singlet); 
2.15 (3H, singlet). 
Mass spectrum (EI) m/z: 358 [M*]. 

EXAMPLE 89 50 

l-(4-Methoxyphenyl)-5-methyl-2-{4- 
sulfamoylphenyl)pyrrole (Compound No. 1-88) 

Following a procedure similar to that described in 55 
Example 61(iii), but using methyl vinyl ketone instead of 
acrolein, the title compound was obtained as a pale yellow 
powder (yield 39%), melting at 196-197° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 6 ppm: 60 

7.56 (2H, doublet, J=7 Hz); 

7.22 (2H, singlet); 
7.16-7.13 (4H, multiple!); 

6.99 (2H, doublet, J-7 Hz); 65 
6.46-6.44 (1H, multiple!); 
6.07 (1H, multiple!); 
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333 (3H, singlet); 
2.03 (3H, singlet). 
Mass spectrum (EI) m/z: 342 [M*"]. 

EXAMPLE 90 

5-Memyl-l-(4-metbylthiophenyl)-2-(4- 
sulfamoylphenyOpyrrole (Compound No. i-95) 

Following a procedure similar to that described in 
Example 84(iii), but using methyl vinyl ketone instead of 
melhacrolein, the title compound was obtained as a yellow 
powder (yield 65%), melting at 139-141° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuie rated dimethyl sulfoxide) 6 ppm: 
15 7.59 (2H, doublet, J-8 Hz); 
734-7.15 (8H, m, 3 Hz); 

6.48 (1H, doublet, J-3 Hz); 
6.10 (1H, doublet, J-3 Hz); 
2.50 (3H, singlet); 
2.07 (3H, singlet). 
Mass spectrum (EI) m/z: 358 

EXAMPLE 91 

l-(4-Chloropheayl)-5-methyl-2-(4-sulfamoylphenyl) 
pyrrole (Compound No. 1-98) 

Following a procedure similar to that described in 
Example 59(iii), but using methyl vinyl ketone instead of 
acrolein, the title compound was obtained as a pale yellow 
30 powder (yield 44%), melting at 152-154° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
7.61 (2H, doublet, J-8 Hz); 
7.53 (2H, doublet, J-8 Hz); 
35 7.28-7.20 (4H, multiplet); 
7.15 (2H, doublet, J-8 Hz); 

6.49 (1H, doublet, J-3 Hz); 
6.12 (1H, doublet, J-3 Hz); 

w 2.08 (3H, singlet). 

Mass spectrum (EI) m/z: 346 [M*]. 

EXAMPLE 92 

l-(4-Methylthiophenyl)-2-(4-sulfamoylphenyl) 
pyrrole (Compound No. 1-93) 

Following a procedure similar to that described in 
Example 84(iii), but using acrolein instead of methacrolein, 
the title compound was obtained as a pale yellow powder 
(yield 15%), melting at 159-161° C. 
50 Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.75 (2H, doublet, J-9 Hz); 
7.26-7.21 (4H, multiplet); 
7.10-7.07 (2H, multiplet); 
55 6.97-6.95 (1H, multiplet); 

6.55 (1H, doublet of doublets, J-4 & 2 Hz); 
639 (1H, triplet, J-4 Hz); 
4.82 (2H, singlet); 
60 2.50 (3H, singlet). 

Mass spectrum (EI) m/z: 344 [M*]. 

EXAMPLE 93 

l-(2,4-Dichlorophenyl)-2-(4-sulfamoylphenyl) 
65 pyrrole (Compound No. 1-127) 

Following a procedure similar to that described in the 
three stages of Examples I9(i), 19(u) and L9(iii), but using 
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2,4-dichloroaniline as a starting material instead of 
4-fluoro aniline, the tide compound was obtained as a white 
powder, melting at 147-149° C. The total yield of the 
compound over the three stages was 15%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 5 
CDClj) 6 ppm: 

7.79 (2H, doublet, J-9 Hz); 

7.42-7.36 (2H, mulliplei); 

7.26-7.23 (2H, multiplet); - io 

6.96-6.90 (2H, multiplet); 
6.50 (1H, doublet of doublets, J-3 & 1 Hz); 
6.40 (1H, triplet, J-3 Hz); 

4.87 (2H, singlet). 15 
Mass spectrum (EI) m/z; 366 [M*]. 

EXAMPLE 94 

l-(4-Ethoxyphenyl)-2-(4-sulfamoy!phenyl)pyrrole 

(Compound No. 1-89) 20 

Following a procedure similar to that described in the 
three stages of Examples 19(i), 19(ii) and 19(iii), but using 
4-ethoxyaniline as a starting material instead of 
4-fluoroaniline, the tide compound was obtained as a white 25 
powder, melting at 126-128° C. The total yield of the 
compound over the three stages was 16%. 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm 

7.65 (2H, doublet, J-8 Hz); 

7.30-7.22 (4H, multiplet); 

7.14-7.06 (3H, multiplet); 

6.96 (2H, doublet, J-9 Hz); 

6.56 (1H, doublet of doublets, J=3 & 1 Hz); 35 
632 (1H, triplet, J-3 Hz); 
4.04 (2H, quartet, J-7 Hz); 
1.33 (3H, triplet, J-7 Hz). 
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EXAMPLE 95 

4-Methyl-2-(4-methylsulfinylphenyl>l-(4- 
sulfamoylphenyl)pyrrole (Compound No. 2-151) 



40 



45 



0.35 g (1.0 mmol) of 4-methyl-2-(4-methylthiophenyl)- 
l-(4-sulfamoylphenyl)pyrrole (prepared as described in 
Example 66) was dissolved in 50 ml of chloroform, and 0.27 
g (1.1 mmol) of 70% m-chloroperbenzoic acid was added to 
the resulting solution in several portions, whilst ice-cooling, 
after which the mixture was stirred for 1 hour, whilst 50 
ice-cooling. The reaction mixture was then diluted with 
chloroform and was washed with a 10% w/v aqueous 
solution of sodium thiosulfate and with a saturated aqueous 
solution of sodium hydrogencarbonate twice each, in that 
order. The organic layer was then dried over anhydrous 
magnesium sulfate, and the solvent was removed by distil- 
lation under reduced pressure. The residue thus obtained was 
applied to a silica gel chromatography column and eluted 
with a 95:5 by volume mixture of methylene chloride and 
methanol, to give 0.23 g (yield 63%) of the title compound 60 
as a pale orange-colored powder, melting at 222-226° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 5 ppm: 

7.88 (2H, doublet, J-9 Hz) 
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7.52 (2H, doublet, J-8 Hz) 
7.26 (2H, doublet, J-3 Hz) 
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7.25 (2H, doublet, J-3 Hz); 

6.79 (1H, singlet); 

639 (1H, doublet, J-2 Hz); 

4.90 (2H, singlet); 

2.74 (3H, singlet); 

2.22 (3H, singlet)- 

Mass spectrum (EI) m/z: 374 [M*]. 

10 EXAMPLE 96 

4-Metbyl-l-(4-methyIsulfinylphenyl)-2-(4- 
sulfamoylphenyOpyrrole (Compound No. 1-153) 

4-Methyl-l-(4-meihylthiopbenyl)-2-(4-sulfamoylpbenyl) 
15 pyrrole (prepared as described in Example 84) was oxidised 
in the same manner as described in Example 95, to give the 
title compound as a white powder (yield 84%), melting at 
249-251° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, bexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
7.73-7.66 (4H, multiplet); 
737-7.31 (4H, multiplet); 
7.23 (2H, doublet, J-8 Hz); 
25 7.00 (1H, multiplet); 
6.46 (1H, multiplet); 
2.78 (3H, singlet); 
2.12 (3H, singlet). 
30 Mass spectrum (EI) m/z: 374 [M*]. 

EXAMPLE 97 



20 
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5-Chloro-l-(4-methoxyphenyl)-2-(4- 
sulfamoylphenyl)pyrrole (Compound No. 1-147) 



l-(4-Methoxyphenyl)-2-(4-sulfamoylphenyl)pyrrole 
(prepared as described in Example 61) was chlorinated in 
the same manner as described in Example 37, to give the title 
compound as a pale yellow powder (yield 80%), melting at 
40 119-120° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 0 ppm: 

7.69 (2H, doublet, J-8 Hz); 
45 7.17 (2H, doublet, J-8 Hz); 

7.11 (2H, doublet, J-9 Hz); 

6.92 (2H, doublet, J-9 Hz); 

6.50 (1H, doublet, J-4 Hz); 
50 6.29 (1H, doublet, J-4 Hz); 

4.82 (2H, singlet); 

3.85 (3H, singlet). 

Mass spectrum (EI) m/z: 362 [M*]. 

55 EXAMPLE 98 

5-Bromo-l-(4-methoxyphenyl)-2-(4- 
sulfamoylphenyl)pyrrole (Compound No. 1-148) 

l-(4-Methoxyphenyl)-2-(4-sulfamoylphenyl)pyrrole 
(prepared as described in Example 61) was brominated in 
the same manner as described in Example 35, to give the title 
compound as a pale yellow powder (yield 76%), melting at 
121-123° C. 

Nuclear Magnetic Resooance Spectrum (270 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
7.62 (2H, doublet, J-8 Hz); 
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7.28-7.17 (6H, multiple!); 
7.02 (2H, doublet, J-9 Hz); 
6.63 (1H, doublet, J-4 Hz); 
6.48 (1H, doublet, J-4 Hz); 
3.80 (3H, singlet). 



Mass spectrum (EI) m/z: 406 [M"} 
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EXAMPLE 99 
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5-Chioro-l-(4-metboxyphenyl)-4-methyl-2-{4- 
sulfamoylpbenyOpynole (Compound No. 1-149) 

1^4-Methoxyphenyl)-4-melhyl-2-(4-sulfamoylpbenyl) 
pyrrole (prepared as described in Example 62) was chlori- 
nated in the same manner as described in Example 37, to 
give the tide compound as a pale yellow powder (yield 
80%), melting at 155-156° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDC1 3 ) 6 ppm: 

7.67 (2H, doublet, J-9 Hz); 
7.16-7.06 (4H, multiple!); 
6.90 (2H, doublet, J-9 Hz); 
6.40 (1H, singlet); 
4.94 (2H, singlet); 
3.84 (3H, singlet); 
2.14 (3H, singlet). 



5-CWoro-l<4-ethoxyphenyl)-2^4-sulfamoylphenyO 
pyrrole (Compound No. 1-151) 

l-(4-Ethoxyphenyl)-2-(4-sulfamoylphenyl)pyrrole 35 
(prepared as described in Example 94) was chlorinated in 
the same manner as described in Example 37, to give the title 
compound as a white powder (yield 93%), melting at 
124-125° C 40 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 

7.70 (2H, doublet, J-9 Hz); 

7.11-7.07 (4H, multiplet); 

6.90 (2H, doublet, J-9 Hz); 45 
6.50 (1H, doublet, J-4 Hz); 
6.29 (1H, doublet, J-4 Hz); 
4.75 (2H, singlet); 

4.06 (2H, quartet, J-7 Hz); so 

1.45 (3H, triplet, J-7 Hz). 

Mass spectrum (EI) m/z: 376 [M*]. 



5-Chloro-l-(4-methyithiopbenyl)-2-(4- 
sulfamoylphenyOpyrrole (Compound No 1-152) 

l-(4-Methylthiophenyl)-2-(4-sulfamoylpheQyl)pyrrole 
(prepared as described in Example 92) was chlorinated in ^ 
the same manner as described in Example 37, to give the tide 
compound as a white powder (yield 68%), melting at 
141-142° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
CDCI3) 5 ppm: 65 
7.71 (2H, doublet, J-9 Hz); 
7.26-7.07 (6H, multiplet); 



Mass spectrum (EI) m/z: 376 [M*]. 
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EXAMPLE 100 



EXAMPLE 101 
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6.50 (1H, doublet, J 4 Hz); 
631 (1H, doublet, J-4 Hz); 
4.78 (2H, singlet); 

2.52 (3H, singlet). 
Mass spectrum (EI) m/z: 373 [M*"]. 

EXAMPLE 102 



10 



5-Chioro- 1 -(2,4-dichlorbpheny l)-2-(4- 
sulfamoylpheny!)pyrroie (Compound No. 1-155) 

l-(2,4-Dichlorophenyl)-2-(4-sulfamoylphenyl)pyrrole 
(prepared as described in Example 93) was chlorinated in 
the same manner as described in Example 37, to give the tide 
compound as a white powder (yield 73%), melting at 
15 186-187° C 

Nuclear Magnetic Resonance Spectrum (270 MHz, hexa- 
deute rated dimethyl sulfoxide) 5 ppm: 
7.78-7.67 (4H, multiplet); 
732-7.25 (5H, multiplet); 
6.63 (1H, doublet, J-4 Hz); 
6.48 (1H, doublet, J-4 Hz). 
Mass spectrum (EI) m/z: 400 [M*]. 
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_ A procedure similar to that described in Example 19, steps 

%a£ (i) and (ii) was repeated, but using 4-sulfamoylbenzaldehyde 

■yy and various kinds of anilines as starting materials, to give the 

fn corresponding a-anilino-a-(4-sulf amoylphenyl) 

~ acetonitriles, which were then reacted in the same manner as 

described in Example 18, to give the compounds having the 
following formula: 



30 



35 



40 




in which R 2 has the various meanings shown in Table 12. 
The abbreviations used in Tables 12 and 13 for substituent 
groups are as given above for Tables 1 and 2, and the 
45 abbreviation "m.p." means "melting point". 

TABLE 12 







Cpd. 


R 2 




m.p.(° C) 


50 


Example 


So. 


appearance 




103 


1-131 


3,4-did— Ph 


white powder 


127-129 




104 


1-159 


4-aO— Ph 


pale yellow 


122-123 










powder 






105 


1-113 


3-F-4-MeO— Ph 


pale yellow 


116-117 


55 








powder 




106 


1-109 


3-Cl-4-McO — Ph 


slightly green 


132-134 










powder 






107 


1-71 


Ph 


white powder 


91-93 




108 


1-103 


3.CI-4-F— Ph 


white powder 


142-144 




109 


1-106 


3,4-mcthylenedioxy-Ph 


slightly brown 


147-149 










powder 




60 


110 


1-146 


2,4,6-triMe-Pta 


pale yellow 


125-126 










powder 






111 


1-150 


4-C1-2-F— Ph 


white powder 


161-162 


65 






EXAMPLES 112- 


-128 





A procedure similar to that described in Example 13, steps 
(i) and (ii) was repeated, using 4-sulfamoylaniline and 
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various kinds of benzaldebydes as starting materials, to give 
a-pbenyi<i-(4-sulfamoylanilmo)acetonitiiles, which were 
then reacted in the same manner as described in Example 15, 
to give the compounds having the following formula: 




10 



15 



SO2NH2 



O 



in which R 2 has the various meanings shown in Table 13. 



TABLE 13 
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Exam- 


Cpd. 






m.p.r CL) 


ple 


No. 


R 2 


appearance 


112 


2-91 


4-Et-Ph 


slightly brown powder 


121-126 


113 


2-93 


4-i?r— Ph 


slightly brown powder 


135-139 


114 


2-102 


4-CF 3 — Ph 


pale yellow powder 


180-185 


115 


2-95 


3-C1-4-F— 


pale yellow powder 


155-157 


116 


2-103 


4-CHF.O— Ph 


greyish white powder 


137-140 


117 


2-104 


4-CF3O— Ph 


white powder 


188-189 


118 


2-121 


2,4-diCl— Ph 


slightly brown powder 


197-199 


119 


2-138 


2>diCl— -Ph 


slightly brown powder 


167-170 


120 


2-137 


4-McO-3,5-diMe-Ph 


slightly green 










amorphous 




121 


2-139 


3,5-diCl— Ph 


slightly brown powder 


157-159 


122 


2-140 


2,4,5-triMe-Ph 


orange-colored powder 


114-115 


123 


2-141 


3_cPnO-4-McO— Ph 


slightly brown powder 


147-149 


124 


2-142 


4-CI-3-CF 3 — ph 


slightly brown 










amorphous 




125 


2-143 


3-F-4-Me-Ph 


pale yellow powder 


171-178 


126 


2-144 


4-CI-3-Me-Ph 


pale yellow powder 


166-168 


127 


2-145 


2,4-diMe-Ph 


yellow powder 


178-182 


128 


2-146 


4-OH— Ph 


pale brown amorphous 
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EXAMPLE 129 

l-(4-Mercaptophenyl)-4-methyl-2-(4- 45 
sulfamoylphenyl)pyrrole (Compound No. 1-156) 
129(i) Bis(4-aminophenyl) disulfide 

7.42 g (40 mmol) of 4-acetamidothiophenol were dis- 
solved in 100 ml of methylene chloride, and 40 ml (40 
mmol) of a 10% w/v aqueous potassium hydrogencarbonate 50 
solution was added to the resulting solution. 3.20 g (20 
mmol) of bromine were then slowly added drop wise to the 
mixture, whilst stirring and ice-cooling. The mixture was 
stirred at room temperature for 15 minutes, and then the 
resulting white precipitate was collected by filtration and 55 
washed with water, to give bis(4-acetamidophenyl) disulfide 
as a white powder. 

The whole of this product was then dissolved in 100 ml 
of ethanol, and 50 ml of concentrated aqueous hydrochloric 
acid were added to the resulting solution. The mixture was 60 
then stirred at 80° C. for 6 hours. At the end of this time, the 
reaction solution was concentrated by evaporation under 
reduced pressure, and the residue was dissolved in 200 ml of 
water. The pH of the mixture was then adjusted to a value of 
at least 9 by the addition of a IN w/v aqueous solution of 65 
sodium hydroxide. The resulting yellow precipitate was 
collected by filtration and washed with water, to give 3.92 g 
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(yield 39%) of tbc title compound as a yellow powder, 
melting at 75-77° C. 

Mass spectrum (EI) m/z: 248 [M~]. 
129(ii) Bis[4^4-sulfamoyIbenzyUdeaeaniino)phenyl] disul- 
5 fide 

Following a procedure similar to that described in 
Example l(i), but using bis(4-aminophenyl) disulfide 
[prepared as described in step (i) above] and 
4-sulfamoylbenzaldehyde as starting materials, the title 
10 compound was obtained as a slightly yellow powder (yield 
58%), melting at 200-230° C 

129(iii) Bis(4-<a-cyano-4-sulfamoylbenzylamino)phenyl] 
disulfide 

Following a procedure similar to that described in 
15 Example l(ii)» but using bis[4-(4- 
sulfamoylbenzylideneamino)phenyl] disulfide [prepared as 
described in step (ii) above] and trimethylsilyl cyanide as 
starting materials, the title compound was obtained as a 
yellow amorphous powder (yield 92%). 
20 Nuclear Magnetic Resonance Spectrum (400 MHz, hexa- 
deuterated dimethyl sulfoxide) 5 ppm: 
7.95-7.91 (2H, multiple!); 
7.75 (2H, doublet, J-8 Hz); 
M 7.45 (2H, singlet); 

731 (2H, doublet, J-8 Hz); 
7.19 (1H, doublet, J-9 Hz); 
6.82-6.79 (2H, multiplet); 
6.19 (1H, doublet, J-9 Hz). 
30 Mass spectrum (FAB) m/z: 636 [M*]. 

129(iv) Bis {4-[4-methyl-2-(4-sulfainoylphenyl)pyrrol-l- 
yl]phenyl} disulfide 

Following a procedure similar to that described in 
Example l(iii), but using bis[4-(a-cy ano-4- 
35 sulfamoylbenzylamino)phenyl] disulfide [prepared as 
described in step (iii) above] and methacrolein as starting 
materials, the title compound was obtained as a pale yellow 
powder (yield 42%), melting at 251-255° C. 

Nuclear Magnetic Resonance Spectrum (270 MHz, 
40 CDC1 3 ) 5 ppm: 

7.73 (4H, doublet, J-9 Hz); 
7.46 (4H, doublet, J-9 Hz); 
7.18 (4H, doublet, J-9 Hz); 
« 7.10 (4H, doublet, J-9 Hz); 
6.75 (2H, singlet); 
6.46 (4H, singlet); 
635 (2H, singlet); 
50 2.16 (6H, singlet). 

Mass spectrum (FAB) m/z: 686 [M*]. 
129(v) l-(4-Mercaptophenyl)-4-methyl-2-(4- 
sulfamoylphenyl)pyrrole 

1.00 g (1.5 mmol) of bis{4-[4-methyl-2-(4- 
55 sulfamoylphenyl)pyrrol-l-yl]-phenyl} disulfide [prepared 
as described in step (iv) above] was dissolved in a mixture 
of 40 ml of tetrahydrofuran and 10 ml of methanol, and 55 
mg (1.5 mmol) of sodium borohydride was added to the 
resulting solution. The mixture was then stirred at room 
60 temperature for 15 minutes, after which 5% w/v aqueous 
sulfuric acid was added to acidify the mixture, followed by 
25 ml of water. The resulting mixture was then extracted 
with ethyl acetate. The organic extract was washed with 
water and dried over anhydrous magnesium sulfate. The 
65 solvent was then removed by distillation under reduced 
pressure, to give 1.07 g (yield 100%) of the title compound 
as a pale yellow amorphous powder. 
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